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ABSTRACT
ASSAULTS ON LAW ENFORCEMENT OFFICERS:
A SPATIAL AND THEORETICAL ANALYSIS
THROUGH SOCIAL DISORGANIZATION
Brian Keith Simpkins
November 17, 2020

The purpose of the present study was to gain a better understanding of assaults on
law enforcement officers to identify correlations and spatial concentrations related to
theoretical constructs of social disorganization. The present study was based on official
assault on law enforcement officer data from a major metropolitan area within a
southeastern state for the years 2010-2019. In addition to bivariate and multivariate
statistical testing (e.g., Pearson correlation coefficient and multiple linear regression),
multiple spatial analyses were utilized to understand the statistical significance, visualize
results, and compare to previous theoretical explanations of crime concentration. The
findings revealed that assaults on law enforcement officers are spatially concentrated in
census tracts in the downtown urban core that exhibit indicators of social disorganization.
More specifically, assaults on law enforcement officers are spatially concentrated within
downtown urban core areas with high levels of the following characteristics of social
disorganization: Supplemental Nutrition Assistance Program (SNAP) benefit

receivership, vacant housing units, and disrupted families.
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CHAPTER I
INTRODUCTION

Law enforcement is considered one of the most dangerous occupations in the
United States. In fact, law enforcement officers have the eighteenth highest U.S.
occupational fatality rate (Tiesman et al., 2018). Although line of duty deaths have
significantly decreased since the 1970s (approximately 70 percent decrease), on average
one law enforcement officer is felonious killed each week in the United States
(Richardson et al., 2019). When compared to the extensive research on line of duty
deaths, assault of law enforcement officers is considered an understudied topic despite
the level of occurrence (Bierie, 2017). This is concerning due to the fact that assaults on
law enforcement officers have remained consistent since the 1990s despite long-term
reductions in violent crime in the United States (Bierie, 2017; Schouten & Brennan,
2016).

Therefore, one problem associated with assaults on officers is actually achieving a
greater understanding of the problem. This greater understanding is warranted to enable
command staff to not only distribute resources efficiently, but also to develop policies,
procedures, training programs, etc. to help address and mitigate future incidents and to
increase officer on-scene safety (Gibbs et al., 2018). Increasing on-scene safety is
paramount and is supported by the fact that 10 percent of law enforcement officers are

assaulted each year of which 25 percent are injured and a small percentage are killed



(Bierie, 2017). Although 10 percent may seem as a small number, the total amount of
state, county, and municipal law enforcement agencies across the United States illustrates
the overall impact. Specifically, there are over 16,000 law enforcement agencies in the
United States with approximately 90 percent (or ~14,500) serving populations under
25,000 (National Institute of Justice [N1J], 2004). Further, over half of all law
enforcement agencies employ 10 or fewer officers (N1J, 2004). Therefore, an assault on
an officer in a small law enforcement agency would have immediate and possibly long-
term impacts if that officer cannot return to duty after an assault.

When examining assaults on law enforcement officers from a national
perspective, some trends are evident. Specifically, neighborhoods within urban areas
with high levels of crime, population densities, poverty, unemployment, drug use, and
other social ills typically have higher rates of assaults on law enforcement officers
(Alpert & Dunham, 1992; Barrick et al., 2014; Bayley & Garofalo, 1989; Garner &
Maxwell, 2001; Gibbs et al., 2018). This trend is the opposite in more affluent
communities that lack social ills and in which both crime and assaults on law
enforcement officers occur less frequently (Kaminski et al., 2003; Willits, 2014).
Individuals who engage in assaultive acts against law enforcement officer are commonly
young (aged 15-29), male, ethnic minority individuals who also have high rates of
unemployment, poverty, drug or alcohol use, and prior criminal activity (Barrick et al.,
2014; Johnson, 2011; Kaminski et al., 2003; Meyer et al., 1979; Wilson & Zhao, 2008).
As for location, areas near foreclosures, gang territory, and illegal drug markets are
common breading grounds for assaults on law enforcement officers (Caplan et al., 2014).

It is not surprising that most assaults on law enforcement officers occur at night (Rabe-



Hemp & Schuck, 2007). Lastly, one interesting trend of assaults on law enforcement
officers is the absence of officer characteristics that are clearly correlated with assaultive
events (Caplan, et al., 2014; Rabe-Hemp & Schuck, 2007; Tiesman et al., 2018; Tucker-
Gail et al., 2010).

When examining the aforementioned trends from a criminological perspective,
the association of assaults on law enforcement officers with areas characterized by social
disorganization is apparent. Just as social disorganization provides explanations for
crime concentrations in specific communities, this theoretical perspective can also
provide better understanding of spatial concentrations of assaults on law enforcement
officers. This is important because the social disorganization tradition is arguably the
most important community-level theory of crime. The main impetus of the social
disorganization tradition is that human behavior (including criminal behavior) is
influenced by the social and physical environment (Lilly et al., 2015). Early efforts and
developments in the social disorganization tradition focused on three specific community
characteristics: poverty, racial heterogeneity, and residential mobility (Sampson &
Groves, 1989; Shaw and McKay, 1942). Therefore, the original social disorganization
tradition posits these community characteristics lead to higher levels of crime through
two interviewing variables: social disorganization (weak informal social control) and
weak socialization (transmission of criminal values). This results in crime being spatially
concentrated in specific locations, which account for a significant percentage of all crime
across an entire geographical area (such as a city).

Contemporary developments in social disorganization theory, however, have

focused less on the cultural deviance (transmission of criminal values) and more on



informal social control due to conflicting theoretical premises of the original social
disorganization tradition. This examination resulted in the development of a systemic
model of social disorganization, which firmly contests weakened informal social control
within a community is the intervening variable between ecological conditions (i.e., low
socioeconomic status, residential instability, and racial heterogeneity) and higher rates of
criminal activity (Cullen & Wilcox, 2015; Kornhauser, 2015a; Sampson & Groves,
1989). Overall, the systemic model of social disorganization posits that a socially
disorganized community no longer projects any form of social control, whether it is
informal, internal, external, direct, and/or indirect (Kornhauser, 2015a). Therefore,
socially disorganized communities are crime-permitting communities (based on
weakened informal social control) rather than crime-generating through cultural deviance
(Cullen & Wilcox, 2015). Overall, the systemic model posits that community
characteristics can lead to weak informal social control through a lack of shared norms,
weak social ties (local network structures), and cultural attenuation (Bellair & Browning,
2010; Kornhauser, 2015a). This revisioning of social disorganization via the systemic
model resulted in research focusing on informal social control and community level
crime (Bellair, 1997; Bellair & Browning, 2010; Bursik, 1988; Carr, 2003; Kasarda &
Janowitz, 1974; Kornhauser, 2015a; Lowenkamp et al., 2003; Pattillo, 1998; Sampson &
Groves, 1989; Warner & Roundtree, 1997; Warner & Rountree, 1999; Warner et al.,
2015), most of which revealed empirical support for the systemic model.

Overall, the developments in the social disorganization tradition can help to
promote greater understanding of assaults on law enforcement officers. To accomplish

this and to help fill the current informational gap, the present study examined assaults of



law enforcement officers from both spatial and theoretical perspectives. First, the
examination of the spatial distribution of assaults on law enforcement officers helped to
identify the circumstances in which law enforcement officers have a higher risk of
assault. Further, the application of theoretical concepts from the law of crime
concentration and the social disorganization tradition enabled the identification of
structural characteristics that help to explain spatial concentrations of assaults on law
enforcement officers. Together, an analysis completed through these multiple
perspectives provided a greater understanding of assaults of law enforcement officers.

Specifically, the present study attempted to determine whether assaults on law
enforcement officers are concentrated within certain areas and whether constructs of
social disorganization can explain the spatial concentrations. To accomplish the present
study, assault on law enforcement officer data from a major metropolitan area within a
southeastern state were utilized along with U.S. Census Bureau data for census tracts
within the metropolitan area. From the data, specific theoretical constructs of social
disorganization were employed in an attempt to explain higher instances of assaults on
law enforcement officers in specific census tracts.

To properly outline the present study, the following chapters follow a specific
roadmap. To begin, a comprehensive literature review of assaults on law enforcement
officers, crime concentration, and social disorganization is provided. Both a full review
and understanding of foundational elements and related concepts are required before
developing appropriate research methods to test theoretical premises. Next, the methods
section overviews the specific procedures were utilized to test aspects of crime

concentration and social disorganization. In addition to spatial mapping, multivariate



statistical testing was used to determine whether ecological measures of social
disorganization are associated with assaults on law enforcement officers.

The specific data used in the present study was assault on law enforcement officer
data from a major metropolitan area within a southeastern state, which was examined and
compared at the census tract level. This enabled the present study to address noted gaps
in the literature. For example, reviews of the current literature of assaults on law
enforcement officers revealed that the research is primarily descriptive, offender-focused,
completed at the macro-/city-level (or above), is devoid of spatial mapping analyses, and
lacks significant focus on full criminological theories (Bierie, 2017; Gibbs et al., 2018;
Johnson, 2011; Kaminski et al., 2003). The focus of previous studies has not been full-
scale theory testing, but rather a limited focus on certain independent/explanatory
variables that fit into one of three general categories: environmental (e.g., poverty rate,
population density, racial composition), situational (e.g., inside versus outside,
witnesses), and personal (e.g., demographics, presence of alcohol and/or illicit drugs)
(Bierie eta al., 2013; Bierie, 2017; Gibbs et al., 2018; Kaminski & Sorensen, 1995).
Therefore, the current literature is rife with studies that seem to pick and choose certain
elements from various criminological theories—most notably and commonly social
disorganization and routine activities—to examine assaults on law enforcement officers
rather than conducting a comprehensive analysis of all relevant factors.

In addition to the variety of independent/predictor variables used, another
inconsistency in the current literature is unit or area of analysis. Although cities can be
utilized as a suitable unit of analysis, variation within a city may be missed depending on

any present segregations in the built environment (Kaminski et al., 2003). Therefore,



researchers have suggested that a unit of analysis below the city, such as census tract or
block group level, can provide a fuller understanding of assaults on law enforcement
officers (Bierie eta al., 2013; Bierie, 2017; Gibbs et al., 2018; Kaminski et al., 2003). As
such, the present study aimed to contribute to the literature by spatially and theoretically
examining variations in assaults on law enforcement officers at the census tract level with
a focus on structural characteristics associated with social disorganization. The method
to complete this examination is provided in a subsequent section followed by a discussion

of the results.



CHAPTER Il
LITERATURE REVIEW

Due to the multiple perspectives utilized in the present study, the literature review
is classified into four sections. First, relevant research that generally discusses the spatial
concentration of crime is overviewed. Second, research on assaults on law enforcement
officers is reviewed, which includes examination of spatial aspects and characteristics
related to offender, officer, and situational elements. This overview provides a fuller
understanding of assaults on law enforcement officers. Third, the social disorganization
theoretical perspective is discussed, which examines social factors that impact the
prevalence of crime within communities and neighborhoods. Last, the level and type of
analysis of previous research is reviewed to identify analysis gaps or other noted issues.
Spatial Concentration of Crime
The Law of Crime Concentration

The spatial concentration of crime has been extensively covered in the current
research literature. In fact, the consistent research findings have resulted in an empirical
establishment of the law of crime concentration. This law posits that a significant
amount of crime within a city is located in a narrow bandwidth of a city’s geography
(Carter et al., 2018; Weisburd, 2015). One of the first studies to underpin this law was
completed in 1989 in Minneapolis. The researchers found that only 3.3 percent of street

segments accounted for 50 percent of all calls for service (Anselin et al., 2000; Sherman



et al., 1989). The research further indicated that all assault crime came from only seven

percent of street segments, which shows that specific crimes also have spatial

concentration (Sherman et al., 1989; Weisburd, 2015). These results were repeated in

other studies using geographically dispersed cities as indicated below.

Boston (MA): 3.6 percent of street addresses produced 50 percent of calls for
service (Pierce et al., 1988); 2.0 percent of street segments produced 50 percent of
all robberies (Braga & Fields, 2014); and 5.0 percent of street segments produced
74.0 percent of all shootings (Braga & Fields, 2014).

New York (NY) and Baltimore (MD): Most active 10 percent of criminal areas
produced 32 percent of robberies, assaults, burglaries, grand larcenies, and auto
thefts (Eck et al., 2000).

Seattle (WA): 4.5 percent of street segments produced 50 percent of crime
incidents (Weisburd et al., 2004).

Vancouver (Canada): 7.8 percent of street segments produced 60 percent of crime
incidents (Curman et al., 2015).

Jersey City (NJ): 4.4 percent of street segments (or 56 drug hot spots) produced
20 percent of disorder crimes and 14 percent of personal crimes (Weisburd &

Mazerolle, 2000).

One of the most important empirical studies of spatial crime analysis was research

completed by Weisburd (2015) across multiple cities of varying sizes. Based on the

results, a majority of crime is generated by small, concentrated pockets of city geography

(Carter et al., 2018). Therefore, Weisburd (2015) stated “that there is a tight bandwidth

of crime concentration at places suggesting a law of crime concentration across cities” (p.



143). This law of crime concentration posits that 50 percent of crime is concentrated
within 4 percent of a city and 25 percent of crime is concentrated in less than 1.5 percent
of a city (Weisburd, 2015). This this context, 50 percent of crime can be defined as 50
percent of occurrences of a specific crime or crime overall, 50 percent of call for service,
or similar statistic. Further, 4 percent of a city can be defined as 4 percent of all street
segments within a city or other geographical reference point. Overall, the literature on
crime concentration is consistent and supports the notion that most crime is spatially
concentrated in specific areas.
Assaults on Law Enforcement Officers
Spatial Characteristics

The current literature is plentiful with research that examines police use of force
and line of duty deaths, however, much less research is available on assaults of law
enforcement officers. The research that does exist illustrates spatial clusters of general
violence against law enforcement officers (Gibbs et al., 2018; Johnson, 2011). A
consistent finding within the research is areas characterized by social disorganization and
high rates of calls for service are significantly related to higher rates of assaults on law
enforcement officers (Barrick et al., 2014; Gibbs et al., 2018; Wilson & Meyer, 1990).
Therefore, research shows law enforcement officers serving in communities characterized
by social disorganization are subjected to higher assault rates compared to those law
enforcement officers serving more socially organized and affluent communities
(Kaminski et al., 2003; Willits, 2014). Due to the prevailing characteristics of socially
disorganized communities, the common characteristics of those who assault law

enforcement offers tend to be young (aged 15-29), male, ethnic minority, unemployed,
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low socioeconomic status, unmarried, under the influence of drugs or alcohol, and have
prior criminal offenses (Brandl, 2001; Barrick et al., 2014; Creamer & Robin, 1968;
Johnson, 2011; Kaminski et al., 2003; Wilson & Zhao, 2008).

The current research illustrates strong correlates between assaults on law
enforcement officers and communities characterized by high arrestee density,
criminogenic conditions, and propensity for violence (Barrick et al., 2014; Caplan et al.,
2014; Ellis et al., 1993; Kaminski et al., 2003; Wilson & Zhao, 2008). However,
resource deprivation and concentrated disadvantage are commonly the strongest
correlates and predictors of assaults on law enforcement officers, which includes
prolonged economic distress (high unemployment and poverty rates), family disruption
(high divorce and single parent household rates), and a higher percentage of ethnic
minority residents (Barrick et al., 2014; Caplan et al., 2014; Ellis et al., 1993; Gibbs et al.,
2018; Kaminski et al., 2003; Meyer et al., 1986; Wilson & Zhao, 2008).

Other environmental factors appear to also influence assaults on law enforcement
officers. For example, population density plays a role in which a higher officer-to-citizen
ratio is related to higher rates of assaults on law enforcement officers (Wilson & Zhao,
2008). Conversely, calls for service to areas with large numbers of foreclosed homes,
areas with high violent crime rates, gang territory, and illegal drug markets significantly
increase the occurrence of assaults on law enforcement officers (Caplan et al., 2014).
This is in addition to temporal distribution of assaults on law enforcement officers. On
average, approximately two-thirds of assaults on law enforcement officers occur at night
(between 6:00 PM and 6:00 AM) with the majority occurring between 10:00 PM and

2:00 AM (Rabe-Hemp & Schuck, 2007).
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Officer Characteristics

One important element of assault on law enforcement officers is officer
characteristics, which can help to identify possible risk factors. Prior research has
revealed that the most typical officer characteristics, such as age, race, gender, and
physical size, are not significantly associated with assaultive events (Caplan, et al., 2014;
Rabe-Hemp & Schuck, 2007; Tiesman et al., 2018; Tucker-Gail et al., 2010; Wilson et
al., 1990). However, officers who have experienced a previous assaultive event tend to
have higher risk for future assaults (Tucker-Gail et al., 2010). Of course, this result may
be partly due to not only behavioral characteristics of the officer, but also the officer’s
type of assignment that provides more opportunities for possible assault (e.g., patrol,
special operations/response team, investigations, administrative, etc.) (Rabe-Hemp &
Schuck, 2007). Additional research has indicated that single-officer patrols,
highway/roadway incidents, and the act of making an arrest are highly correlated with
assaults on law enforcement officers (Barrick et al., 2018). One missing element within
the research is officer characteristics related to service, such as years of service, rank, job
assignment (e.g., patrol, detective), patrol assignment (single versus two-person patrol),
etc. Although the present study does not examine these elements, it does illustrate a
significant area for future research.
Offender Characteristics

Unlike officers, the characteristics of offenders who assault law enforcement
officers have been fully identified. A consistent finding within the current literature is
the typical assailants are young (between ages 18 and 25), male, from a racial minority

group, and unemployed (Bierie, 2017; Bierie et al., 2013; Craun et al., 2013; Hosrtman,

12



1973; Johnson, 2011; Margarita, 1980; Rabe-Hemp & Schuck, 2007; Stobart, 1972). In
addition to the previously noted general characteristics, other characteristics including
citizens with less than a high school education, a criminal record, from broken families,
and low socioeconomic status have all been found to correlate with a higher likelihood of
assaults against officers (Johnson, 2011; Meyer et al., 1979). Further, some research has
indicated that individuals under the influence of alcohol are three time more likely to
assault a law enforcement officer (Bierie, 2017; Bierie et al., 2013; Covington et al.,
2014; Craun et al., 2013; Engel, 2003; Johnson, 1999; Kavanaugh, 1997; McClusky et
al., 1999; Rabe-Hemp & Schuck, 2007). Additionally, law enforcement officers are most
likely to be assaulted when engaging with multiple individuals (Covington et al., 2014),
where multi-gender groups represent the most assaultive threat to law enforcement
officers followed by all-male groups and all-female groups, respectively (Bierie, 2017).
Lastly, the research results associated with the offender characteristics noted above (e.g.,
demographics, personal history, etc.) within the United States are consistent with results
from research performed in other Western nations such as the United Kingdom (Brown,
1994; Johnson, 2011; Moxey & McKenzie, 1993; Noaks & Christopher, 1990), Australia
(Johnson, 2011; Mayhew, 2001), and Iceland (Bragason, 2007; Johnson, 2011).
Social Disorganization

The social disorganization tradition is one of the most important community-level
theories of crime. The social disorganization tradition is a major component of the
Chicago School theories, which perceived that human behavior (including criminal
behavior) is influenced by the social and physical environment (Lilly et al., 2015). This

ecological view of crime, however, was only the birth of social disorganization.
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Subsequent years resulted in the development of the systemic model focusing on informal
social control as well as other perspectives that focus on concentrated disadvantage
among other concepts. Not only did these reformulations redefine social disorganization,
but also created new measurements to better understanding community aspects that
impact crime.
Traditional Model

Although Robert Park and Ernest Burgess laid the ecological foundation of social
disorganization, research by Shaw and McKay (1942) provided the most enduring and
influential statement of the social disorganization tradition and are credited with creating
social disorganization as it is generally known today (Wilcox et al., 2018). Using
decades of records, Shaw and McKay (1942) tested earlier ecological theories and
empirically determined that crime was indeed concentrated in the so-called zone of
transition (closer to the central business district) with decreasing rates in the outer zones.
Further, individual criminal activity also reduced when an individual moved from the
zone of transition to outer zones (Shaw and McKay, 1942). This supported the view of
Chicago School scholars that “the nature of the neighborhood—not that nature of the
individuals within the neighborhood” explains criminal behavior (Lilly et al., 2015, p.
40). According to Shaw and McKay (1942), community structural characteristics of
poverty, racial heterogeneity, and residential mobility lead to higher delinquency rates
through two intervening variables: social disorganization (weak informal social control)
and weak socialization (transmission of criminal values). Further, it does not matter who
the individuals are within the community. This is because crime follows a spatial

distribution in which certain communities account for a high percentage of all crime due
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to the community characteristics (poverty, racial heterogeneity, and residential mobility),
regardless of who are the residents. These findings helped start the main move away
from the Lombrosian view of crime to the sociological view of crime thereby focusing on
the environment rather than the individual. Following Shaw and McKay (1942), social
disorganization became a primary explanation for crime, which posited that (a) crime is
spatially patterned, (b) the place/location mattered and not the person, and (c) there are
specific community characteristics that result in high crime areas.
Systemic Model

Following publication and acceptance of Shaw and McKay’s (1942) research and
findings, tests of the traditional model of social disorganization theory focused on the
community characteristics (e.g., poverty, racial heterogeneity, and residential mobility) to
explain variations in crime across a city (Bursik, 1988; Kasarda & Janowitz, 1974).
Other researchers, however, began to address theoretical issues with the traditional model
of social disorganization. Particularly, Kornhauser (2015a) perceived issues with the
incompatibility of some of the theoretical perspectives, most notably cultural deviance,
strain, and control. Further, there was also a missing link in the crime causal chain
between the community characteristics and crime. As such, researchers began to identify
the missing link, or the so-called black box (Lowenkamp et al., 2003; Sampson &
Groves, 1989).

Ultimately, a reformulated and systemic social disorganization model was
developed that “removed elements of strain and cultural deviance and clearly defined
‘weakened informal social control’ as the key theoretical construct intervening between

ecological conditions (i.e., low socioeconomic status, residential instability, and racial
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heterogeneity) and rates of crime” (Cullen & Wilcox, 2015, p. 13). Therefore, the
systemic model utilized elements from Shaw and McKay (1942) and fused them with
control theory to develop a macro/community-level control theory of community crime
that disregarded criminal culture transmission (Cullen & Wilcox, 2015; Kornhauser,
2015b). The development of the systemic model of social disorganization is credited to
Ruth Rosner Kornhauser. From her perspective, Kornhauser viewed the attenuation of
culture, and not criminal culture transmission, as a main source of delinquency (Dooley,
2015). Therefore, Kornhauser defined a systematic theoretical framework of social
disorganization that removed the strain theory and social learning/cultural transmission
components due to their incompatibility with control theory (Dooley, 2015).

Kornhauser helped to revive the social disorganization tradition which at the time
was perceived as a theory that simply focused on the poor (Cullen & Wilcox, 2015).
Kornhauser also identified primary causes of disorganization, which was important as it
helped the social disorganization tradition shed the historical circular reasoning
connotation (Hirschi, 2015). Kornahuser ultimately created the systematic social
disorganization model that also lead to the development of new macro-level and
systematic research and new theories based around concepts and causal mechanisms
supported by Kornhauser such as social networks, systemic control, collective efficacy,
and environmental theory (Cullen & Wilcox, 2015).

Within the systemic model framework, a socially disorganized community is

viewed as a place where “a state of community anomie exists” in which the community
no longer projects informal social control (internal, external, direct, indirect)

(Kornhauser, 20154, p. 77). This anomic community state also allows non-normative
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means to flourish (Hirschi, 2015). Therefore, this causes crime-permitting cultures in
socially disorganized areas, which was counter to the crime-generating perspective based
on cultural deviance (Cullen & Wilcox, 2015). Overall, the systemic model posits that
community characteristics can lead to weak informal social control through a lack of
shared norms, weak social ties (local network structures), and cultural attenuation (Bellair
& Browning, 2010; Kornhauser, 2015a). Specifically, social disorganization is the
inability of a community to share norms and values to control crime thereby resulting in
weak informal social control. Therefore, the systemic model provides a full causal model
of crime that posits weak informal social control caused by economic segregation and
certain community characteristics—low socioeconomic status, residential instability, and
racial heterogeneity—that lead to more crime (see Figure 1 for a graphical
representation). Most importantly, the systemic model clarified social disorganization as
weak informal social control within communities that are comprised of complex social
networks. In fact, weak informal social control is the actual social disorganization, and
not the community characteristics of the traditional model (Kasarda & Janowitz, 1974;
Sampson & Groves, 1989).

Due to the development of the systemic model, subsequent research began to
measure social disorganization in new ways. Tests of the traditional model of social
disorganization theory focused on characteristics of communities (e.g., poverty,
racial/ethnic heterogeneity, and residential mobility) to explain variations in crime across
a city, and were largely based on the findings from Shaw and McKay’s research
(Sampson & Groves, 1989). Subsequent development and tests of the systemic model of

social disorganization theory identified what is in the so-called black box, or the
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intervening variables that come after structural characteristics in the causal chain
(Lowenkamo et al., 2003; Sampson & Groves, 1989). Specifically, the systemic model
posits that community characteristics can lead to weak informal social control through a
lack of shared norms and cultural attenuation (Bellair & Browning, 2010; Kornhauser,
2015). Ultimately, the black box of the systemic model was tested to determine what
weakened informal social control and the ability of a community or neighborhood to
provide self-regulation (Bursik, 1988).

A direct or full test of the systemic model of social disorganization was not
completed until 1989. Since this time, testing of informal social control has focused on
networks, both informal (family, friendship, and neighbors) and formal (community
organizational participation), to uncover what affects overall community informal social
control (Bellair & Browning, 2010; Kasarda & Janowitz, 1974; Sampson & Groves,
1989). This complex network of social ties forms the basis of social
organization/disorganization and subsequent higher/lower levels of community crime
(Kasarda & Janowitz, 1974). Beginning with the foundational study of Sampson and
Groves (1989), the following constructs were used to measure the level of community
social organization: local friendship networks, control of street-corner teenage peer
groups, and prevalence of organizational participation. These measures were further
replicated in research by Lowenkamo et al. (2003). Despite the research performed by
Sampson and Groves (1989) being considered the most influential test of the systemic
model, other systemic crime research has also examined social networks and informal
control aspects within communities. Bellair and Browning (2010) provide a

summarization of this research, which reveals a wide variety of measures to include:
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e Knowing neighbors by name and frequent interaction (e.g., dinner, sharing tools);
e Willingness to intervene;

e Similar personal interests and perceived consensus throughout neighborhood;

e Friends within neighborhood; and

e Perceived cohesion and trust among neighborhood residents or collective efficacy

(e.g., watching each other’s property). (p. 500)

Within the systemic model, a community would have strong social organization and
subsequent social control if the networks indicated above were fully developed and
strong. Or, as Bellair and Browning (2010) explain, “when networks are strong, the
capacity of local residents to engage in informal control for the mutual benefit of
neighbors, such as intervention to prevent a crime or conscientious surveillance of space,
is strengthened” (p. 499).

Over the years, social disorganization research has revealed support for the
systemic model the importance of informal social control (Bellair & Browning, 2010). In
essence, informal social control and strong social networks tend to reduce the instances of
crime and victimization (Bellair & Browning, 2010). One of the most compelling
supportive arguments for the systemic model is the research performed by Sampson and
Groves (1989). Within the research, Sampson and Groves (1989) determined that the
characteristics of a weak social structure (or weak informal social control) lead to a
higher prevalence of crime and delinquency. Further, Sampson and Groves (1989) found
that the effects of the traditional community characteristics were largely mediated by the
social structure characteristics. More importantly, Lowenkamo et al. (2003) performed a

replication study of the Sampson and Groves (1989) research. Using data from the 1994
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British Crime Survey (Sampson and Groves [1989] used a 1982 dataset), Lowenkamo et
al. (2003) found consistent results with Sampson and Groves (1989) research. Therefore,
the systemic model received empirical support illustrating the results were consistent
over time (Lowenkamo et al., 2003).

Despite findings by Sampson and Groves (1989) and Lowenkamp et al. (2003),
other research has shown inconsistent results of the social network aspect due to
prevalence of crime within communities with a strong social cohesion (Bellair &
Browning, 2010). This illustrates that strong social networks are sometimes unable to
mediate some structural characteristics such as deeply entrenched poverty (Bellair &
Browning, 2010). However, research examining the informal social control aspect of the
systemic model consistently reveals an association with lower levels of crime and
victimization (Bellair & Browning, 2010). Overall, these results illustrate the complexity
of social structures and their impact on crime. This complexity has resulted in an
abundance of research focusing on informal social control and social ties (Bellair, 1997;
Carr, 2003; Kornhauser, 2015; Warner & Roundtree, 1997; Warner & Rountree, 1999;
Warner et al., 2015).

Social Ties and Crime. Prior research determined that aspects such as
familiarity among residents, neighboring among residents, organizational participation,
and informal surveillance among other factors were all parts of strong social organization
and subsequent social control (Bellair & Browning, 2010; Bursik, 1988; Kasarda &
Janowitz, 1974; Lowenkamp et al., 2003; Pattillo, 1998; Sampson & Groves, 1989). In
the contemporary social disorganization tradition, the concept of informal social control

is viewed as a critical element within the theoretical framework and helps to explain the
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variation in crime rates across communities (Warner et al., 2015). One important
construct of informal social control is social ties. Social disorganization theory posits
that strong social ties (or local network structures) should lead to lower rates of crime as
social interaction leads to increased informal control and the ability of a community to
self-regulate behavior (Bellair, 1997; Carr, 2003; Warner & Rountree, 1999; Warner et
al., 2015). Within the systemic model of social disorganization, social ties become more
important due to the interwoven networks of social and community life that effect
informal social control (Bellair, 1997).

Despite the importance of social ties as explained by the systemic model of social
disorganization, research has resulted in mixed or conditional conclusions on the effect of
social ties on crime levels (Rountree & Warner, 1999; Warner & Rountree, 1997). In
fact, the macro-theory component of social disorganization has trouble explaining
differing effects of social ties on crime across differing communities when examining
elements related to the community characteristics (Rountree & Warner, 1999; Warner et
al., 2015). The currently body of literature on social ties has revealed the relationship
between social ties and social control (and resulting crime levels) is conditional
(Rountree & Warner, 1999). Further, this conditional relationship is affected by various
demographic and contextual factors to include, but not limited to, the frequency of
interactions (Bellair, 1997), racial and gender makeup of a community (Rountree &
Warner, 1999; Warner & Rountree, 1997; Warner et al., 2015), residential stability
(Pattillo, 1998), prevalence of interracial social networks (Warner et al., 2015), and the
existence of new parochialism (Carr, 2003). Each of these conditions are explained in the

following paragraphs.
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Beginning with the frequency of interactions, research indicates more frequent
social tie interactions do not necessarily relate to lower crime rates. In fact, research
reveals residents interacting just once a year or more seemed to have a stronger deterrent
effect on both personal (e.g., robbery) and property (e.g., motor vehicle theft and
burglary) crimes in comparison to those who interact on a daily basis (Bellair, 1997).
Although this result may go against common sense that more frequent interaction would
lead to less crime, the results illustrate the importance of weak ties as a strong deterrent
effect on crime (Bellair, 1997). This is because weak social ties “stitch neighborhoods
together” or provide important linkages across networks and affect informal social
control (Bellair, 1997, p. 699).

Other research suggests dense social networks developed through residential
stability facilitate informal social control even when a criminal element is present in one
of the interlocked networks (Pattillo, 1998). However, this finding is not conclusive as
other research illustrates informal social control can be effective when community
individuals and organizations link with outside public agencies to facilitate control
actions (Carr, 2003). This points to the concept of new parochialism in which
community residents participate in public agency facilitated actions that enables residents
to affect informal social control (and intervene in community matters) as part of the
group rather than an individual (Carr, 2003).

As for demographics, research findings illustrate social ties are associated with
lower levels of crime in predominately white communities, but not in predominantly
mixed or minority communities (Warner & Roundtree, 1997). This suggests that

community heterogeneity may result in not only fewer number of social ties, but also
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social ties that are insular (or lack breadth) and ineffective in relation to informal social
control when they do form (Warner & Roundtree, 1997). This research finding proposes
that social ties “have little mediating effects between community structure and crime
rates” (Warner & Roundtree, 1997, p. 520). Further, poverty rates affect the ability of
social ties to influence crime rates. Specifically, the effect of social ties is more
consistent in average poverty communities as compared to poorer communities, which
can be the result of limited external institutional ties and oppositional cultures in
communities with higher poverty and heterogeneity levels (Rountree & Warner, 1999).
Simply stated, although social ties exist, aspects of the community result in social ties
being ineffective in controlling crime (Rountree & Warner, 1999). Additional
demographic research further reveals that although heterogeneity increases the amount of
interracial social ties, this increase actually decreases informal social control (Warner et
al., 2015). Last, research findings suggest female social ties have a stronger impact on
informal social control as women tend to have more internal community ties than men
(Rountree & Warner, 1999). This is due to males predominately making social ties
external to the community via employment (Rountree & Warner, 1999).

The results of the research discussed above have significant implications for
social disorganization research related to the systemic model. Most notably, the results
call into question the generalization of the systemic model with its emphasis on informal
social control (Warner & Roundtree, 1997). This is due to inconsistent results related to
structural characteristics when examining different types of communities. Some view
this as the need to add other variables to the theoretical framework to better understand or

explain the differences (Warner & Roundtree, 1997). This can include a further
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examination of weak ties instead of a singular focus on the number and size of social ties
(Bellair, 1997). The inconsistent results require more testing of the systemic model to
enhance the understanding of what influences social ties and how social ties affect crime.
Overall, the research does not outright refute the importance of social ties within informal
social control, but identifies instances not consistent with previous assumptions. This
means the implication that “all social ties are effective in controlling crime must be
carefully examined” (Rountree & Warner, 1999, p, 805). The inconsistent results,
however, should encourage current and future researchers to examine issues related to
social ties to produce a fuller understanding of systemic model of social disorganization.
Concentrated Disadvantage

One contemporary social dimension of the social disorganization tradition is
concentrated disadvantage, which is a new category of entrenched poverty that is
generational, perpetuating, and cumulative (Krivo & Peterson, 2000; Wilson, 2012).
Specifically, concentrated disadvantage generally refers to those communities with high
levels of certain attributes (poverty, female-headed families, male joblessness, welfare
dependency, out-of-wedlock births, and teenage pregnancy) that put residents at a
disadvantage, which are predominately found in the inner cities with significant minority
populations (Krivo & Peterson, 2000; Wilson, 2012). These attributes have also been
termed social dislocations and continue to pose policy challenges to decision makers
(Wilson, 2012). The challenge to decision-makers is these attributes can lead to a “self-
perpetuating pathology” because residents adapt and create norms associated with
concentrated disadvantage (Wilson, 2012, p. 4). Therefore, residents become assimilated

into a culture of poverty and welfare within the inner city and raise children who
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succumb to the culture (general lack of ambition, work ethic, and self-reliance) (Wilson,
2012). This results in communities with concentrated disadvantage having the typical
lower-class symptoms of “low aspirations, poor education, family instability,
illegitimacy, unemployment, crime, drug addiction, and alcoholism, frequent illness, and
early death” (Wilson, 2012, p. 4).

In addition to the attributes above, concentrated disadvantage focuses on poverty
that has come about because of social forces and movements (Krivo & Peterson, 2000;
Wilson, 2012). These forces include deindustrialization (manufacturing to service
industries), white- and middle-class flight (thereby leaving behind the disadvantaged
segment of the population), contemporary discrimination within the criminal justice
system, etc., which have resulted in individuals living in social isolation and how they all
contribute to the creation of social isolation within inner cities (Krivo & Peterson, 2000;
Wilson, 2012). This social isolation results in a lack of conventional social buffers (or
informal social control) such as role models and working- and middle-class families that
counter the influence of the attributes previously listed (Krivo & Peterson, 1996). The
social forces discussed above have resulted in pervasive social isolation, which is the
“lack of contact or of sustained interaction with individuals and institutions that represent
mainstream society” (Wilson, 2012, p. 60). Therefore, it is no surprise that communities
characterized by concentrated disadvantage have high rates of crime (Krivo & Peterson,
1996). This is caused by a lack of financial resources, social networks (equaling less
informal social control), and community-based crime initiatives to prevent and fight
crime (Krivo & Peterson, 1996). This has resulted in researchers now having to examine

the contemporary social forces in addition to the traditional structural characteristics that
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have changed (from heterogeneity to homogeneity, from mobility to a lack of mobility)
with the exception of poverty. Therefore, the continued evolution of social
disorganization through the systemic model and concentrated disadvantage illustrates the
relevance of this perspective in contemporary research.

Social Disorganization and Assaults on Law Enforcement Officers

As previously explained, social disorganization increases crime through
weakened informal social controls (Bursik, 1988; Bursik & Grasmick, 1993; Chamlin &
Cochran, 1994; Sampson & Groves, 1989). Despite this well-researched concept, very
little research has been completed that has examined community characteristics and
assaults on law enforcement officers (Gibbs et al., 2018; Kaminski & Sorensen, 1995;
Kaminski et al., 2003; Morrison & Meyer, 1974; Regens et al., 1974; Wilson & Zhao,
2008). One study did examine structural characteristics at the county level for a
southeastern state and determined that assaults on law enforcement officers are more
likely in counties with higher rates of family disruption and lower levels of poverty
(Redman, 2018). However, this research was performed on a unit of analysis (county)
that does not take into account variance across communities.

The research that does exist on social disorganization and assaults on law
enforcement officers has shown that specific indicators offer the ability to explain the
occurrence of assaults on law enforcement officers in certain areas. For example,
research has demonstrated that the areas with high levels of the following characteristics
are associated with higher levels and spatial concentrations of assaults on law

enforcement officers:
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e Alcohol and drug abuse (Barrick et al., 2014; Caplan et al., 2014; Johnson, 2011,
Kaminski et al., 2003; Wilson & Zhao, 2008)

e Calls for service (Barrick et al., 2014; Gibbs et al., 2018)

e Family disruption (divorce and single parent households) (Barrick et al., 2014;
Caplan et al., 2014; Gibbs et al., 2018; Kaminski et al., 2003; Redman, 2018;
Uchida et al., 1987; Wilson & Zhao, 2008)

e Gang territory (Caplan et al., 2014)

e lllegal drug markets (Caplan et al., 2014)

e Population density (Wilson & Zhao, 2008)

e Poverty and/or concentrated disadvantage (Kaminski et al., 2003; Willits, 2014)

e Racial heterogeneity (Barrick et al., 2014; Caplan et al., 2014; Johnson, 2011;
Kaminski et al., 2003; Wilson & Zhao, 2008)

e Residential foreclosures (Caplan et al., 2014)

e Residents with prior criminal offenses (Barrick et al., 2014; Caplan et al., 2014;
Johnson, 2011; Kaminski et al., 2003; Wilson & Zhao, 2008)

e Unemployment (Barrick et al., 2014; Caplan et al., 2014; Johnson, 2011,
Kaminski et al., 2003; Wilson & Zhao, 2008)

e Violent crime (Caplan et al., 2014)

This is a significant area of research because it is important to understand those
community characteristics that may be associated with a higher risk of assaults on law
enforcement officers (Gibbs et al., 2018). The practical implications of this research are
self-evident in that if information can be provided on what factors increase the likelihood

of assaults on law enforcement officers it may be possible to reduce the numbers of these
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assaults and the physical consequences that follow for individual officers. These
characteristics can be as simple as those characteristics that define social disorganization
to others that illustrate second and third order effects of social disorganization, such as
high concentrations of foreclosures, gang members, and illicit drug markets (California
Commission on Peace Officer Safety Training, 2001; Caplan et al., 2014; Gibbs et al.,
2018; Kaminski et al., 2003; Kaminski & Coleman, 2007; Meyer & Carroll, 2013).
Review of Analysis
Level of Analysis

Presently, the assault on law enforcement officers literature contains numerous
studies that examines the issue at the city (Caplan et al. 2014; Fridell & Pate, 1995; Gibbs
et al., 2018; Kaminski, 2002; Kaminski et al., 2003; Kent 2010; Lott, 2000; Regens et al.,
1974; Willits 2014), county (Gibbs et al., 2018; Kaminski et al., 2000; Kaminski et al.,
2003; Kaminski 2008; Redman, 2018), state (Bailey 1982; Bailey & Peterson, 1987;
Chamlin 1989; Gibbs et al., 2018; Peterson & Bailey, 1988), and national levels (Bailey
& Peterson, 1994; Batton & Wilson 2006; Gibbs et al., 2018; Kaminski & Marvell, 2002;
Kaminski et al., 2003; Quinet et al., 1997; Southwick, 1998). As noted earlier, the
current research also includes examination of the characteristics of social disorganization,
but there is a lack of research at a level of analysis below the city level (Bierie, 2017;
Gibbs et al., 2018; Kaminski et al., 2003). Therefore, analysis of assaults on law
enforcement officers at levels such as census tracts, patrol precincts, and patrol beats is
lacking (Bierie, 2017; Gibbs et al., 2018; Kaminski et al., 2003). This illustrates the
advantage of the focus of the present study (census tracts) and the theoretical perspective

(social disorganization). Ultimately, social disorganization is ideal for explaining
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variation of crime within and/or across a city and the use of census tracts enables the
comparison of geographical areas.
Type of Analysis

When examined holistically, the current literature on assaults on law enforcement
officers primarily examines individual, situational, or environmental aspects as opposed
to characteristics associated with social disorganization or other community and
neighborhood aspects. Although much is known about the distribution of the events and
assailant characteristics, less is known about the social and ecological elements and
processes that may impact the possible risk of an assault on a law enforcement officer
(Caplan et al., 2014; Chamlin & Cochran, 1994). Further, little research has been
completed using spatial analysis techniques (for exceptions see Caplan et al., 2014;
Kaminski et al., 2000; Kaminski et al., 2003). Spatial analysis techniques provide a
visual aspect to the statistical results and can further provide context to results and enable
comparison of results (Caplan et al., 2014; Gibbs et al., 2018; Johnson, 2011).
Summary

When viewed comprehensively, the varying perspectives taken are useful to
understanding assaults on law enforcement officers. Particularly, assault on law
enforcement officer data reveal most assaults are concentrated within areas associated
with social disorganization characteristics. Not only does the theoretical perspective of
social disorganization provide insight to why assaults on law enforcement officers are
spatially concentrated, but this also is consistent with the law of crime concentration.

However, the current literature is lacking in several key areas as identified below:
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e Research has not examined the effects of characteristics associated with social
disorganization on the odds of an assault against law enforcement officers;
e Analyses at the census tract level are missing from the literature; and
e The use of spatial analysis techniques to statistically analyze and visualize data
are sparse in the literature.
Therefore, a cogent study would attempt to address each of the aforementioned areas in a
comprehensive study. This is what the present study attempted to accomplish as
described in the following section.
Present Study
Logically, the constructs of the law of crime concentration and social
disorganization are applicable to assaults on law enforcement officers. As previously
noted, the current literature points to a noticeable lack of not only spatial research on
assaults of law enforcement officers, but also research with a level of analysis at the
community level that examines specific social and ecological aspects that may influence
assaults on law enforcement officers. Therefore, a cogent study is one that applies a
spatial analysis of assaults on law enforcement officers to determine if assault incidents
are consistent with the law of crime concentration and social disorganization constructs.
The present study attempted to fill this void by examining whether assaults on law
enforcement officers are spatially concentrated and whether measures of social
disorganization can explain why they are concentrated.
Accordingly, this study analyzed data on assaults on law enforcement officers in a
major metropolitan area located in a southeastern state. These data were merged with

U.S. Census Bureau data for census tracts within the metropolitan area. From the data,
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measures of social disorganization were created to explain potential geographical causes
of assaults on law enforcement officers at the census tract level. Therefore, the three
main hypotheses tested within the present study were as follows:

H,: Assaults on law enforcement officers will be spatially concentrated in which

half (50 percent) of all incidents occur within four percent of all street segments
within the metropolitan area.

H,: Assaults on law enforcement officers will be spatially concentrated in and

around the downtown urban core with decreasing incidents away from the
downtown urban core.

H,: The presence of social disorganization characteristics (economic segregation,

racial heterogeneity, residential instability, population density, and educational
attainment) within census tracts will be both positively and significantly
correlated with incidence of assaults on law enforcement officers.

Further, the specific characteristics of social disorganization examined within H, of the

present study were identified in the following sub-hypotheses, which were grouped by
the foundational elements of social disorganization associated with higher incidence of
crime.

Economic Segregation

H,, (Poverty): The percent of individuals earning below the poverty line

within a census tract will be both positively and significantly correlated

with incidence of assault on law enforcement officers.
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H,, (Family Disruption): The percent of female-headed households within

a census tract will be both positively and significantly correlated with
incidence of assault on law enforcement officers.

H.,. (SNAP Benefits): The percent of households within a census tract

receiving Supplemental Nutrition Assistance Program (SNAP) benefits
within a census tract will be both positively and significantly correlated
with incidence of assault on law enforcement officers.

Racial Heterogeneity

H,p (Racial Heterogeneity): The measure of racial heterogeneity within a

census tract will be both positively and significantly correlated with
incidence of assault on law enforcement officers.

Residential Instability
H.¢ (Vacant Housing): The percentage of vacant housing units within a
census tract will be both positively and significantly correlated with
incidence of assault on law enforcement officers.

H. (Rental Housing): The percentage of renter-occupied housing units

within a census tract will be both positively and significantly correlated
with incidence of assault on law enforcement officers.

H,; (Resident Mobility): The percentage of individuals who have moved

into the census track since 2015 will be both positively and significantly

correlated with incidence of assault on law enforcement officers.
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Population Density

H,,, (Population Density): The population density within a census tract

will be both positively and significantly correlated with incidence of
assault on law enforcement officers.
Educational Attainment

H,, (Education Attainment): The percent of individuals aged 25 years and

older without a Bachelor’s degree or higher within a census tract will be
both positively and significantly correlated with incidence of assault on
law enforcement officers.
Overall, the results from the present study may assist law enforcement agencies in
ensuring officer on-scene safety by developing policies, procedures, training, and best
practices when responding to calls for service in specific locations where the risk for
assault is higher (Caplan et al., 2014). The specific methods used for the present study

are detailed in the following section.
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CHAPTER IlI
METHODS

Study Location Contextual Background

Prior to providing the detailed methods, background information on the selected
metropolitan area is needed to provide the necessary context to understand the results. It
is important to note the selected metropolitan area is a consolidated city-county area. As
such, a single government structure is present in the consolidated county and one law
enforcement agency serves the majority of the jurisdiction. However, there are some
semi-autonomous/smaller class cities located in the county that are policed by smaller
law enforcement agencies. For this study, data are derived from the law enforcement
agency that patrols the majority of the county. Specific parameters of the selected
metropolitan as compared to state and national averages are provided in Table 1. Further,
the selected metropolitan areas is comprised of 191 census tracts (see Figure 2), which
are defined by the U.S. Census Bureau (2018) as “small geographic areas—with an
average of about 4,000 people each—that are commonly used to present information for
small towns, rural areas, and neighborhoods” (p. 12).

For the present study, all 191 census tracts were used. The utilization of all 191
census tracts resulted in some drawbacks due to the presence of law enforcement
agencies in semi-autonomous/smaller class cities within the county that serve their

citizens for which assault on officer data is not available. This created concerns in which
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the totals for these census tracts could be overrepresented as the main law enforcement
agency would typically be called for assistance on more serious/violent call as well as
possibly underrepresented because assaults in those jurisdictions will not be included in
the provided law enforcement agency data. To help determine possible impacts, all
smaller class cities with law enforcement agencies were identified. The geographical
boundaries of these cities were then determined via a review of detailed census tract
reference maps produced by the U.S. Census Bureau (2010). Through this review, it was
determined that four (4) individual census tracts did not include geography under the law
enforcement services of the selected metropolitan law enforcement agency. The law
enforcement agency for the selected metropolitan area also provides law enforcement
support to other law enforcement agencies in smaller class cities. Therefore, assaults on
law enforcement officers are recorded for these census tracts. Overall, these four census
tracts totaled 72 assaults on law enforcement officers between 2010 and 2019. Since this
total number of assaults represents less than one (1) percent of all assaults of law
enforcement officers over the 10-year period and only two census tracts within the
metropolitan areas recorded zero (0) assaults, it was determined these census tracts would
remain in the present study. Ultimately, the 191 census tracts serve as the unit/level of
analysis for the present study. Identification of the downtown urban core and oldest
section of the selected metropolitan area is provided in Figure 3. Lastly, the complete
western border of the selected metropolitan area is comprised of a natural river serving as
a state boundary. The remaining borders of the selected metropolitan area abut five other

counties within the state.
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As for the organization of analysis, the municipal law enforcement agency of the
selected metropolitan area was established in the early 2000s with the merger of the
former county and city law enforcement agencies. Although the yearly number of sworn
officers varies, the current budget for the municipal law enforcement agency provides
funding for 1,250 officers. Structurally, the law enforcement agency is organized into
nine patrol divisions across the metropolitan area as well as eight operational divisions
for Administrative Services, Community Services, Major Crimes, Narcotics, Special
Investigations, Special Operations, and Training.

Data

Data analyzed in this study were derived from three sources. The first data source
was information on assaults on law enforcement officers for the years 2010 through 2019
from the law enforcement agency providing services to the selected metropolitan area.
The second data source was social and ecological characteristics of all census tracts
within the metropolitan area from the U.S. Census Bureau 2018 American Community
Survey. The third and final data source was various shapefiles for the metropolitan area
to enable advanced spatial analyses. Each of these elements are further discussed in the
subsequent sections.

Dependent Variables

The dependent variable in the present study was an officially reported assault on
a law enforcement officer occurring between 2010 and 2019 in the metropolitan area.
Official records from the associated law enforcement agency on incidents of assaults on
law enforcement officers were obtained through official requests for said years.

Structured data were obtained that provided the year, exact address (to include street
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number, street name, city, and zip code); and geographical location (XY coordinate
location data based on the Kentucky State Plane Coordinate System) for each assault on a
law enforcement officer for the years 2010 through 2019. These data points provided
rich detail regarding assaults on law enforcement officers. Further, the exact
geographical location of the assaultive incident enabled detailed spatial analyses.
Independent and Predictor Variables

The second data element utilized in the study was the community characteristics
for all census tracts within the metropolitan area. The term “community” is loosely
applied in this instance as one of the main issues facing communities and crime literature
is the lack of an accepted definition of a community (or neighborhood) (Logan, 2018;
Sperling, 2012). For example, one could define community simply as “a group of people
organized around certain commonly held interests and attributes that help create a sense
of shared identity” rather than defined by geographical boundaries (Brown & Schafft,
2011, p. 35). The shared identity concept is an important life element, especially in urban
areas, in terms of formal and informal resources, control, and personal identity (Brown &
Schafft, 2011; Logan, 2018; Sperling, 2012). Both shared identity and personal identity
also affect the social cohesion and social bonds within communities and how
communities emerge, change, and persist (Brown & Schafft, 2011; Buslik, 2012; Logan,
2018). However, even this descriptive definition may not be of use in specific research
endeavors. This is because the content and definition of a community can include both
geographic/place-oriented and social/people-oriented components (Logan, 2018;

Sperling, 2012).
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In the absence of a universally accepted definition, census tracts have become an
accepted proxy for a community within community crime research (Logan, 2018;
Sperling, 2012). Although census tracts are not actual communities per se, using these
terms allow for a more general understanding of census data (Logan, 2018; Sperling,
2012). Although the metropolitan area of the present study consists of numerous official
communities, data is more reliable and available for census tracts (Gibbs et al., 2018).
Specifically, data was used from 2018 American Community Survey five-year estimates
(2014-2018) publicly available through the U.S. Census Bureau Explore Census Data
portal (https://data.census.gov/). The five-year estimates were used as opposed to one-
year estimates or the most recent decennial census due to the larger sample sizes (60
months of collected data), smaller margin of error (due to larger sample size), and
increased reliability of multiyear estimates for small geographical areas and populations
such as census tracts (U.S. Census Bureau, 2018). Further, five-year estimates are
preferred when precision is more important than currency as was the case for the present
study (U.S. Census Bureau, 2018).

Following previous research performed by Kaminski et al. (2003) and Gibbs et al.
(2018), the present study utilized specific theoretical indicators, which are consistent with
constructs of social disorganization. Further, in an effort to maintain community-level
variation, data for the theoretical indicators were collected at the census-tract level rather
than more commonly used larger levels of aggregation such as cities. The theoretical
indicators were grouped by the community characteristics of social disorganization.
Overall, the use of these data points enabled analysis that covers various dimensions of

social disorganization.
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Economic Segregation. Three theoretical indicators comprised this structural
characteristic as similarly used in previous assault on law enforcement officer research
(Hughes et al., 2020; Kaminski et al., 2003; Willits, 2014). The first indicator was
poverty. This indicator was measured by the percent of individuals within the population
of a census tract earning below the poverty line (0 percent to 100 percent). The second
indicator was family disruption, which was associated with female-headed households.
This measurement was the percent of households within a census tract that were female-
headed (0 percent to 100 percent). The percent of female-headed households is an
important measure as it is a common variable within previous social disorganization
research, including previous assault on law enforcement officers research (Barrick et al.,
2014; Caplan et al., 2014; Gibbs et al., 2018; Kaminski et al., 2003; Uchida et al., 1987;
Wilson & Zhao, 2008). The third indicator was SNAP benefits, which has been utilized
as a variable in previous policing research (Hughes et al., 2020). Specifically, this
measure was the percentage of households within a census tract that have received SNAP
benefits.

Racial Heterogeneity. One theoretical indicator was used to measure this
community characteristic, which is a common measure in assault on law enforcement
officers research (Barrick et al., 2014; Caplan et al., 2014; Johnson, 2011; Kaminski et
al., 2003; Wilson & Zhao, 2008). Specifically, racial heterogeneity was operationally
measured using Blau’s (1977) index, which is an often used dissimilarity measure
(Biemann & Kearney, 2010). Blau’s (1977) index utilized the squared fractions of all

groups within a specific population (1 — Epiz) to achieve an overall heterogeneity score.

Similar to Warner et al. (2015), the present study used two (2) racial groups—White and
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African-American—due to the fact that over 93 percent of residents within the selected
metropolitan area fell into these two racial categories based on estimates from the U.S.
Census Bureau 2018 American Community Survey. When examining heterogeneity,
Blau (1977) states that “heterogeneity is at a maximum for a given number of groups
when the population is evenly divided among them, and it increases with the number of
groups” (p. 78). Therefore, when using two racial groups, the dissimilarity measure for
each census tract can range from 0.0 (complete homogeneity) to 0.50 (maximum
heterogeneity).

Residential Instability. Three theoretical indicators comprised this community
characteristic, which has been utilized in previous assault on law enforcement officer
research (Caplan et al., 2014). The first indicator was rental housing. This indicator was
a measurement of the percent of individuals within a census track living in rental
properties (0 percent to 100 percent). This indicator was an important measure as rental
properties can produce residential instability that can affect informal social control
mechanisms. As for a more specific measure of residential instability, residential
mobility was a measurement of the percentage of individuals within the population of a
census track who have moved into the census tract since 2015 (0 percent to 100 percent).
Another indicator of residential instability was vacant housing, which was the percent of
residential housing units within a census tract that are vacant (0 percent to 100 percent).

Other Indicators. In addition to the common community characteristics of social
disorganization previously discussed, two additional theoretical indicators of social
disorganization were used. The first indicator was educational attainment, which was

measured by the percent of individuals aged 25 years or older within the population of a
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census track without a bachelor’s degree (0 percent to 100 percent). This was an
important measure as it is firmly established that individuals with college degrees tend to
commit less crime and develop more social capital compared to those without a college
degree. The second indicator was population density. This was a measure of the number
of people per square mile within a census tract (total population of a census track divided
by the square mileage of a census track). Although population density is not seen as
strong predictor of social disorganization, assault on law enforcement officer research
does reveal a positive correlation between population density and the level of assaultive
events (Wilson & Zhao, 2008).
Spatial Data

A full understanding of the independent and dependent variables needed the
spatial data elements, which was the third and final piece of the data triangle. In addition
to the assaults on law enforcement data and the census tract data, the present study
utilized shapefiles to enable spatial analysis, which are described below.

Point Data: A discrete location usually depicted by a symbol or label. It is like a

pin placed on a paper wall map. Different symbols are used to depict the location

of crimes, motor vehicle crashes, traffic signs, buildings, police stations, cell

towers, etc.

Line Data: A geographic feature that can be represented by a line or set of lines,

such as railways, streets, rivers, powerlines, bus routes, etc.

Polygon Data: A multisided figure represented by a closed set of lines, such as

city boundaries, census tracts or blocks, patrol beats, neighborhood boundaries,

and gang turf. Polygon features may be as large as countries or as small as a
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single place (like a park or cemetery) or even a single building (such as a school).

(Hill & Paynich, 2014, p. 14)
Specifically, publicly-available shapefiles for census tracts (polygon data) and street
centerlines (line data) were utilized for the present study. The shapefiles were obtained
from an open access online data portal maintained by the metropolitan area of the present
study. These shapefiles enabled the ability to spatially analyze and visualize structured
data. This ability provided additional data analysis techniques beyond traditional
statistical analysis. Lastly, the point data was created from the official assaults on law
enforcement office data from the metropolitan law enforcement agency. Converting the
structured assault on law enforcement officer data to spatial point data was possible due
to the provided geographical coordinates of the location of each assault.
Design

The present study utilized a confirmatory analysis design (also termed basic
research or theory testing) to assess both the spatial concentration of assaults on law
enforcement officers and correlation with theoretical constructs of social disorganization.
This design was used to test three specific hypotheses:

H,: Assaults on law enforcement officers will be spatially concentrated in which

half (50 percent) of all incidents occur within four percent of all street segments
within the metropolitan area.

H,: Assaults on law enforcement officers will be spatially concentrated in and

around the downtown urban core with decreasing incidents away from the

downtown urban core.
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H,: The presence of social disorganization characteristics within census tracts will

be both positively and significantly correlated with incidence of assaults on law

enforcement officers.
As a whole, the research design and evaluated data provided a greater understanding of
the spatial, ecological, and social patterns of assaults on law enforcement officers and
whether these patterns are consistent with previous research.
Data Analysis Plan

In order to assess the spatial and temporal patterns of assaults on law enforcement
officers in the selected metropolitan area, the present study utilized multiple analysis
steps through various software platforms to include CrimeStat 11, ESRI ArcMap 10.5.1,
IBM SPSS Statistics 24, and Microsoft Excel 2016. The steps focused on spatial analysis
and quantitative analysis, which are detailed within the subsequent sections.
Spatial Analysis Steps

The first step was spatially plotting the assault on law enforcement point data via
ArcMap 10.5.1 with reference to a shapefile of all census tracts for the selected
metropolitan area. Once spatially plotted, the second step spatially joined the assault on
law enforcement officer point data and the 2018 American Community Survey data with
the census tracts of the selected metropolitan area. Joining point data (assault incident)
with polygon data (census tracks) enabled counting of points within each polygon.
Further, the joining of census tract data enabled analysis with the community
characteristic independent variables. Within the context of the present study, this step
resulted in identifying the total number of assaults on law enforcement officers for each

census track between the years of 2010 and 2019 and the aggregation of the 2018
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American Community Survey data. After joining the data, multiple maps were produced
providing graphical representation of point data and thematic/choropleth maps to
illustrate the various community characteristics. These maps enabled visual
interpretation analyses (Harris, 1999). Despite the benefits of maps, there are some
drawbacks. For example, visual analysis can result different interpretations by
individuals and simple point data mapping does not account for overlapping or stacked
points thereby masking the true number of incidents (Harris, 1999). As such, other
spatial analysis techniques were utilized.

After the data were aggregated to enable analysis beyond visual interpretation
analysis, the first advanced spatial analysis test was spatial autocorrelation to
statistically determine if a pattern of assaults on law enforcement officers is present.
This specific test was performed first to determine whether assaults on law enforcement
officers were spatially clustered/concentrated. Specifically, spatial autocorrelation
determined whether the spatial distribution of a measure (in the present study assaults
on law enforcement officer) across space is nonrandom, or that a specific pattern is
present in which a measures are similar in both value and location (Anselin et al., 2000;
Bernasco & Elffers, 2010). Therefore, spatial autocorrelation looked for groupings of
similar values and is considered positive when nearby locations are more similar to
adjacent locations than locations that are afar (Bernasco & Elffers, 2010; Eck et al.,
2005). Essentially, the spatial point data formed groupings and choropleth maps were
able to be developed to graphically indicate spatial patterns (Bernasco & Elffers, 2010).
Overall, spatial autocorrelation tested whether the distributions of single assaults on law

enforcement officers are related to other assaults (Eck et al., 2005).
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Moran’s I was used to determine if spatial autocorrelation exists, which is one of
the most commonly used spatial concentration tests (Bernasco & Elffers, 2010; Eck et al.,
2005; Carrijo & Silva, 2017; Quick & Law, 2013). This was due to the adaptability of
Moran’s I and its simple variance—covariance structure that is used in other common
statistical tests (Bernasco & Elffers, 2010; Carrijo & Silva, 2017). In fact, Moran’s I was
the most appropriate spatial autocorrelation measure because the point data had been
aggregated to specific polygons/geographical areas, or census tracts (Eck et al., 2005).
Fundamentally, Moran’s I compared the value of a single location/census tract with those
in all other locations/census tracts based on an intensity level, which in the present study
was the number of points (assaults on law enforcement officers) within a polygon (census
tract) (Levine, 2013; Eck et al., 2005). Similar to correlation coefficient, results of
Moran’s I can range between —1.0 and +1.0 with a higher positive result indicating spatial
clustering or spatial autocorrelation (Eck et al., 2005). In order words, spatial clustering
occurred when specified geographical areas (census tracts) have similar characteristics
(assaults on law enforcement officers) to neighboring locations and dissimilar
characteristics to locations father away, or that high-crime areas/rates are clustered
together (Anselin et al., 2000; Bannister et al., 2018; Levine, 2013). Overall, Moran’s I
was exploratory spatial data analysis that attempted to identify spatial clusters—of high
or low risk—statistically rather than through visual interpretation analysis (Quick & Law,
2013).

Following spatial autocorrelation analysis, street centerline data (line data) for the
selected metropolitan area was utilized to spatially join the assault on law enforcement

officer point data with street centerlines. This spatial joining enabled the counting of the
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number of assaults on law enforcement officers for each street segment. This analysis
was important in supporting the Moran’s I results of spatial autocorrelation by providing
another test of spatial concentration of assaults on law enforcement officers.

The final set of spatial analyses involved hot spots, which are generally
understood as areas where crime is concentrated (Eck et al., 2005; Weisburd & Green,
1994). This concentration could be individual crime types (e.g., assaults on law
enforcement officers) or areas that experience large amounts of crime or disorder (Eck et
al., 2005). Although no common definition of the term hot spot exists, for the present
study the underlying understanding was that hot spots are considered “an area with a
greater than average number of criminal or disorder events, or an area where people have
a higher than average risk of victimization” (Eck et al., 2005, p. 2).

In order to perform hot spot analysis of assaults on law enforcement offices, three
specific tests were performed. First, optimized hot spot analysis was performed to
determine where assaults on law enforcement officers are concentrated if first determined
to be spatially clustered via Moran’s I. Therefore, optimized hot spot analysis
determined spatial locations where incident rates of assaults on law enforcement officers
were high both in a single location and its neighbors (Anselin et al., 2000; Harris, 1999).
The second test was a fishnet grid (or grid cell analysis) using 2,500-foot grids overlaid
onto the selected metropolitan area. A grid cell analysis enables the counting of assaults
per grid cell to determine hot spots (Anselin et al., 2000; Harris 1999). The third test was
kernel density estimation hotspot analysis, which is considered an extension of the
optimized hot spot and fishnet grid analyses (Anselin et al., 2000). The kernel density

analysis removed the restrictive fishnet grid and produced a map with smooth edges
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(rather than square edges) and spatially displayed many overlapping circles of variables
size where clusters/concentrations/hot spots were present (Anselin et al., 2000). Kernel
density estimation (or kernel smoothing) is a commonly used method for analysis to
estimate how incident levels may vary continuously across a geographical area based
associated point data (Anselin et al., 2000). The result was a heat map in which coloring
was used to reflect both the point data pattern for the location and the immediate
surrounding area (Anselin et al., 2000).
Quantitative Analysis Steps

Similar to spatial analysis, the quantitative analysis included several steps to
examine the independent and predictor variables. The first step was to calculate a 10-
year mean of assaults on law enforcement officers for each census tract based on the
provided data from 2010-2019. Once the 10-year mean was calculated, the resulting
mean was used to determine the rate of assaults on law enforcement officers for each
census tract for the 10-year period. A rate, whether a crime rate or a rate of assaults on
law enforcement officers, describes the number of crimes per a specific size of total
population, such as per 100,000 individuals. Therefore, the rate of assaults on law
enforcement officers per census tract was calculated by dividing the 10-year mean of
assaults on law enforcement officers by the census tract total population (based on the
five-year 2018 American Community Survey data estimates) and multiplying the result
by 1,000. This provided a 10-year mean rate of assaults on law enforcement officers per
1,000 individuals within each census tract (herein referred to as assault rate). The mean
assault rate was preferred to using the aggregate 10-year data total to help control for

variances across multiple years and to better align with the 2018 American Community
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Survey data which was based on five-year estimates. Further, crime rates are considered
one of the best methods to compare crime across locations and to provide an accurate
reflection of crime (Vellani, 2020). This resulted in statistical analyses based on means
that covered several years.

The second step was the production of descriptive statistics for all variables. For
each of the variables, measures of central tendency and standard deviations were
established. These measures indicated the distribution of each variable. The third step
was the production of a correlation matrix through the use of the Pearson correlation
coefficient. The correlation matrix included the dependent variable and the independent
variables associated with social disorganization. This bivariate analysis was used to
confirm the direction and strength of the correlation between each of the variables
independently. This step enabled a preliminary determination of whether the theoretical
aspects of social disorganization are associated with assaults on law enforcement officers.

The fourth step used the independent variables and regressed them on the assault
rate per census tract using multiple linear regression. In more simplistic terms, multiple
linear regression attempted to explain the amount of variation in the dependent variable
through multiple independent variables. This statistical analysis determined whether
variance in assaults on law enforcement officers per census tract is impacted by the
independent variables associated with social disorganization. Further, multiple linear
regression enabled the determination of which specific variables had the greatest impact
on assaults of law enforcement officers. Within the present study, the objective was to
explain variation within assaults on law enforcement officers in each census tract through

multiple social disorganization indicators. Results of the multiple linear regression
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determined to be statistically significant were subjected to sensitivity analysis to ensure
the results are stable during alternative testing of the effects.

The fifth step involved testing of additional models with composite scales for
groupings of specific variables to further analyze results. Specifically, principal
components analysis was performed on the independent variables related to economic
segregation (poverty, family disruption, and SNAP benefits) and residential instability
(vacant housing, rental housing, and residential mobility) to determine if composite
scales could be developed. After principal components analysis, previous statistical
analysis steps were repeated (descriptive statistics, correlation matrix, and multiple linear
regression) to determine the statistical significance of the composite scales.

Summary

Overall, the methods outlined above enabled detailed analysis of the provided
assault on officer data. Not only were statistical analyses performed, but also detailed
spatial analyses. Further, the statistical and spatial analyses built on each other thereby
providing multiple avenues to examination the data. Although additional testing could be
completed (see Limitations section), the analyses performed were sufficient to determine
if the stated hypotheses were supported. Detailed analysis results are provided in the next

section followed by a detailed discussion of the results.
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CHAPTER IV
RESULTS
Descriptive Statistics
Assaults on Law Enforcement Officers (Dependent Variable)

A full summary of the descriptive statistics associated with the dependent variable
can be found in Table 2. Overall, 9,150 assaults on law enforcement officers occurred
between 2010 and 2019. The data displayed an annual mean (x) of 915.0 assaults.
Although the overall mean is important, a longitudinal examination of the assault data
reveals significant variation in the number of assaults per year (see Figure 4).
Specifically, the number of assaults on law enforcement officers ranged from a high of
1,122 (in 2012) to a low of 568 (in 2016), which is close to a 100 percent difference.

When examining assault data at the census tract level, there were an average of
48.0 incidents per census tract for the evaluation time-period. Approximately half (49.7
percent) of all census tracts recorded 26 or less incidents during the time frame. Similar
to the yearly totals, the number of assaults per census tract revealed significant variance
with a range from 0 incidents (within two census tracts) to 755 incidents (within one
census tract). Therefore, a single census tract accounted for approximately 8.3 percent of
all assaults on law enforcement officers during the evaluation time frame. Further, the
five census tracts with the highest number of recorded assaults during the evaluation time

frame accounted for 1,794 incidents, or 19.6 percent of all incidents. As for the assault
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rate per 1,000 residents, the 10-year mean (x) across all census tracts was 1.46 assaults
per 1,000 individuals. Mirroring the aggregate data, the assault rate per census tract
revealed significant variance with a range from a rate of zero (0) in two census tracts to a
rate of 18.47 within one census tract. To better visualize the data and spatial variance,
Figures 5 and 6 provide choropleth maps with thematic shading in relation to assaults
rates and overall number of assaults per census tract.

Removal of Outlier Census Tract for Statistical Analyses. Upon review of the
descriptive statistics, an outlier census tract was noted within the data (see Figure 7 for
identification of census tract). This census tract recorded the most assaults on law
enforcement officers during the study timeframe (n=755), which was 136 percent higher
than the census tract with the next highest number of assaults (n=320). Therefore, the
number and average of assaults on law enforcement officers per census tract had
skewness (5.82 and 3.80 respectively) and kurtosis (50.27 and 23.65 respectively) scores
outside of the acceptable skewness (+/- 3) and kurtosis (+/- 10) ranges for normal
distributions. Further, when comparing the community characteristics of this census tract
to overall metropolitan averages, the census tracts exhibits much higher percentages for
noted community characteristics as compared to the overall metropolitan area (see Table
3). For example, percentages for vacant housing, poverty, rental housing, and SNAP
benefits are twice as high compared the metropolitan average. The racial heterogeneity
index of the census track is also approximately twice the metropolitan average.

However, there are individual census tracts that have higher percentage levels of

community characteristics than the outlier census tract. Therefore, the outlier census tract
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is not unique by itself, but rather one of multiple census tracts that exhibit high levels of
social disorganization community characteristics.

Upon further review of the census tract, it was determined that community
characteristics may not accurately reflect overall assaults on law enforcement officers.
This is due to several aspects of the census tract. First, the census tract is the main
entertainment district of the metropolitan areas that is heavily visited for daily
entertainment as well as for special events. As such, the census tract includes numerous
bars and restaurants, adult-themed businesses, and facilities for sporting events, concerts,
plays, conferences, and other events. Therefore, the census tract is heavily frequented by
individuals who do not live within the census tract who may engage in an assault on law
enforcement officer. Second, the adult and juvenile correctional facilities for the selected
metropolitan area are located within the census tract. Therefore, transporting of arrested
individuals to correctional facilities provides additional opportunities for assaults on law
enforcement officers. As such, the high number of assaults on law enforcement officers
may be significantly influenced by the aspects of the built environment of the census tract
in addition to the community characteristics.

Due to the identification of the outlier census tract, descriptive statistics were
computed with the removal of the census tract. Upon the omission of the census tract, the
number and average of assaults on law enforcement officers per census tract had
acceptable skewness (2.33 and 1.72 respectively) and kurtosis (7.60 and 2.74
respectively) scores as detailed in Table 2. These results supported the decision to
remove the outlier census tract in all statistical analyses, but include it in all spatial

analyses, which is a common method used in research (Osborne & Overbay, 2008; Van
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Selst & Jolicoeur, 1994). Removal of the outlier census tract was important for the
statistical analyses as regression analysis employs the assumption that the data is
normally distributed. Therefore, removal of the outlier census tract ensured the
regression analyses adhered to the normal distribution assumption.

Social Disorganization Statistics (Independent Variables)

A full summary of the descriptive statistics associated with each independent
variable can be found in Table 2. Although the range of the variables is large, this is not
unexpected due to the number of census tracts (191) and the size and diversity of the
selected metropolitan area. Despite the variation, the skewness and kurtosis of the
variables were in acceptable ranges (between +/- 3 and +/- 10 respectively) and should
not influence the overall results of the present study. Significant variable ranges of note
included vacant housing (0.0 percent to 38.0 percent), education attainment (20.6 percent
to 98.4 percent), poverty (0.9 percent to 81.0 percent), rental housing (1.7 percent to
100.0 percent), SNAP benefits (0.0 percent to 71.1 percent), and population density (per
square mile) (184.8 to 24,525.6).

Spatial Analysis

Spatial mapping of all assaults on law enforcement officers between 2010 and
2019 is provided in Figure 8, which utilized all reported. The spatial mapping revealed a
noticeable geographic concentration within and near the downtown urban core with
decreasing occurrences further away from the downtown urban core. Although not as
noticeable, there is also a geographic concentration in the area immediately south of the
downtown urban core. In addition to assaults on law enforcement officers, Figures 9

through 17 provide choropleth maps for each independent variable with thematic shading
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indicating the overall measure of the variable within each census tract. These figures also
illustrate geographic concentration of social disorganization indicators, such as poverty,
family disruption, SNAP benefits, vacant housing, rental housing, and education
attainment. The significance of the visually present concentration of assaults on law
enforcement officers cannot be determined until after the completion of additional spatial
analyses, which are discussed in the following sections.
Spatial Autocorrelation

The first spatial analysis test performed was Moran’s I, which is one of the most
commonly performed spatial autocorrelation tests (Hill & Paynich, 2014; Levine, 2013).
Spatial autocorrelation is based on the assumption that criminal incidents (such as
assaults on law enforcement officers) occurring in different, but proximal, locations are
related more to each other than incidents that occur father away (Hill & Paynich, 2014).
To determine spatial autocorrelation, Moran’s I compared the crime rate in one defined
area (census tract) to crime rates in all other defined areas (Hill & Paynich, 2014).
Therefore, Moran’s I determined whether assaults on law enforcement officers were
clustered/concentrated. For this test, all assaults on law enforcement officers between
2010 and 2019 were spatially joined to census tracks allowing Moran’s I to be based on
aggregate data over 10 years, which provided a much more reliable reflection of assaults
as compared to single year statistics (Spelman, 1995; Vellani, 2020). The results of
Moran’s | suggested that the pattern of assaults on law enforcement officers was
clustered or concentrated (Moran’s I =.395, p = .00, z-score = 20.93). This result
illustrated that there was less than a one percent likelihood that the concentrated pattern

of assaults on law enforcement officers was random chance.
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Street Segment Spatial Concentration

In addition to spatial autocorrelation testing, additional spatial testing utilized
street centerline data for the selected metropolitan areas to identify the number of assaults
on law enforcement officer per each street segment. This procedure was a direct test of
the first hypothesis of the present study, which posits half (50 percent) of all assaults on

law enforcement officers will occur within four percent of all street segments (H,).

Therefore, it was hypothesized that assaults on law enforcement officers will be spatially
concentrated consistent with the law of crime concentration. To be consistent, 50 percent
of assaults on law enforcement officers would need to be concentrated within four
percent or less of all street segments within the selected metropolitan area as well as 25
percent of incidents concentrated in less than 1.5 percent of all street segments.

Within the selected metropolitan area, there were 34,261 street segments. Street
segments can be simply defined as an individual street and its two sides segmented
between two intersections, which provides address ranges to enable geocoding integrity
(Kim, 2018; Weisburd et al., 2004). Using ArcMap 10.5.1 and a street centerlines
shapefile for the selected metropolitan area, all assaults on law enforcement officers were
joined to the relative street segment based on spatial location. The spatially joined data
revealed all assaults on law enforcement officers occurred within 3,060 street segments,
or 8.9 percent of all street segments. The bullets below provide the percentage of street
segments where the relative proportion of assaults take place (see Figure 18 for graphical
representation).

e 90 percent of all assaults (n=8,235) occurred in 6.0 percent of street segments

(n=2,061)
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e 75 percent of all assaults (n=6,863) occurred in 3.2 percent of street segments

(n=1,113)

e 50 percent of all assaults (n=4,575) occurred in 1.1 percent of street segment

(n=389)

e 25 percent of all assaults (n=2,287) occurred in 0.3 percent of street segments

(n=120)

Overall, the results were consistent with the law of crime concentration (50 percent of
crime occurs within four percent or less of street segments).

As for range, the highest number of assaults on law enforcement officer for a
single street segment was 47. This is in comparison to 31,201 street segments that
experienced no assaults on a law enforcement officer and 1,395 street segments that
experienced a single assault on a law enforcement officer, which represented 95.1 percent
(n=32,596) of all street segments. Therefore, the range of assaults on law enforcement
officers per street segment was significantly skewed towards lower numbers of
occurrences.

Hot Spot Analysis

In addition to statistical measures of concentration, additional spatial analyses
were performed to identify specific areas of concentration. The first hot spot analysis
utilized optimized hot spot analysis to identify hot and cold spots for assaults on law
enforcement officers based on census tracts. Subsequent tests used fishnet grid hot spot
analysis and kernel density hot spot analysis to provide a more detailed level of analysis

of hot spots. The results of these tests are discussed in the following sections.
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Optimized Hot Spot Analysis. In order to identify hot spots for assaults on law
officers, optimized hot spot analysis was conducted to identify statistically significant
spatial clusters of high values (hot spots) and low values (cold spots). When assaults on
law enforcement officers were aggregated to census tracts, visual interpretation analysis
revealed that hot spots were located within and immediately surrounding the downtown
urban core area with cold spots to the east in suburban areas (see Figure 19). This
illustrated geographic concentration of assaults on law enforcement officers within and
immediately surrounding the central business district or the downtown urban core.
Further, the identified hot spots overlapped the concentrations of the community
characteristics or social disorganization.

Fishnet Hot Spot Analysis. To analyze spatial locations at smaller units of
analysis than census tracts, a fishnet hot spot analysis was performed using a grid of
2,500 square foot cells. This resulted in 2,013 grid cells within the selected metropolitan
area. The total number of assaults occurring within each grid cell was aggregated and
displayed using a color ramp (see Figure 20). Data analysis revealed all assaults on
officers occurred in 33.5 percent (n=674) of grid cells. Further, approximately half of all
assaults on law enforcement officers (n=4,565; 49.9 percent) occurred in 2.8 percent
(n=56) of grids with three-quarters (n=6,857; 74.9 percent) occurring in 7.4 percent
(n=148) of grids. Visual interpretation analysis of the thematic shading of the fishnet hot
spot analysis results in Figure 20 revealed that the largest concentration of assaults on law
enforcement officers was concentrated in the areas in and immediately surrounding the

central business district or the downtown urban core. This spatial analysis further
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supported the results that assaults on law enforcement officers are spatially concentrated
and was consistent with the results of the optimized hot spot analysis results.

Kernel Density Hot Spot Analysis. In addition to the grid cell analysis, kernel
density hot spot analysis was performed using a combination of ArcMap 10.5.1 and
CrimeStat I11. This analysis calculated the density of assault incidents through statistical
analysis in order to define areas of high versus low occurrence. The visual result was a
heat map with areas with red shading indicating the most likely areas for assaults. When
this analysis was applied to the assault on law enforcement officer data, the results
mimicked the optimized hot spot analysis and the fishnet analysis results in terms of
spatial concentration (see Figure 21). The analysis illustrated concentration of assaults
on law enforcement officers in the downtown urban core and immediately surrounding
areas much like the community characteristics of social disorganization.

Bivariate Analysis

As indicated in Table 4, seven of the nine independent variables within the
present study emerged as being significantly correlated with assaults on law enforcement
officers within census tracts at the p < 0.01 level. Although the correlation strength for
the variables can be traditionally considered weak for some (e.g., 0.3) and strong for
other, (e.g., 0.7) (Salkind, 2000), the fact that all correlations were above 0.3 indicated
each of the variables had a more contemporarily viewed strong effect (Gignac &
Szodorai, 2016; Hemphill, 2003). Further, the direction of the correlations was consistent
with the expected relationship within the sub-hypotheses in which higher levels of a
community characteristic was associated with higher levels of assaults on officers.

Overall, the strongest correlation with assaults on law enforcement officers was percent
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of vacant housing units within a census tract (r = 0.76) followed by percent of individuals
receiving SNAP benefits (r = .73) and percent of individuals with income below the
poverty line (r =.73). The weakest, but significant, correlation with assaults on law
enforcement officers was residential mobility (r = 0.31). The independent variables not
significantly correlated with assaults on law enforcement officers were racial
heterogeneity and population density. In order to further evaluate the significantly
correlated variables, multivariate testing via regression was required to better understand
the factors that condition the relationship between social disorganization and assaults on
law enforcement officers.
Multivariate Analysis

Following bivariate testing, multivariate testing was completed using the seven
independent variables that illustrated significant correlation with assaults on law
enforcement officers. The specific multivariate test used was multiple linear regression.

Overall, the regression model (see Table 5) illustrated good fit (F = 39.5, p < 0.01).

Further, the combination of independent variables explained 68 percent (R2 = 0.68) of the

variation in assaults on law enforcement officers per census tract. This result was

considered significant due to an R’value above 0.30 and is based on comprehensive data
covering several years. Therefore, the independent variables within the model were

positively and significantly associated with assaults on law enforcement officers and can
be considered significant predictors. More specifically, as the rate/percentage of vacant
housing, SNAP benefit receivership, and family disruption increases in a census tract, so

does the rate of assaults on law enforcement officers.
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Conversely, four of the seven independent variables included in the model were
not significantly correlated with assaults on law enforcement officers. Similar to
bivariate testing, common indicators of social disorganization were not significant.
Specifically, poverty, rental housing, education attainment, and residential mobility were
not significantly associated with assaults on law enforcement officers (see Table 5).

Additional Model Testing

Based on the results of the full model of dependent and independent variables, an
additional model was tested to distill the most influential independent variables. To
begin, poverty, rental housing, education attainment, and residential mobility were
removed due to insignificant results in the multiple regression analysis of the fully tested

model. The resulting model (see Table 6) still illustrated good fit (F = 111.1, p < 0.01)

and the combination of independent variables explaining 67 percent (R2 = 0.67) of the
variation in assaults on law enforcement officers per census tract. Further, all
independent variables in the model remained significant thereby further illustrating their
correlation to assaults on law enforcement officers.
Composite Scale Model Testing

In addition to the full model testing with all individual variables, additional
testing of models with composite scales was completed. Specifically, two composite
scales were created based on general aspects of social disorganization and with multiple
independent/predictor variables related to economic segregation (poverty, SNAP benefits,
and family disruption) and residential instability (vacant housing, rental housing, and
resident mobility). To develop the composite scale, a principal components analysis was

used to determine if the possible scale was sufficient. For both of the proposed
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composite scales, the results of the principal components analysis indicated a one-factor
solution with sufficient factor scores above 0.5 and an eigenvalue above 1.0 as indicated
in Table 7. After the principal components analysis indicated sufficient scales, the
percentages of each individual variable in the scale were summed to produce the
operational measure for the two composite scales. These composite scales were then
subjected to the same bivariate and multivariate testing as the full model with all
individual independent/predictor variables.

Bivariate Composite Scale Testing. As indicated in Table 8, both composite
scales were significantly correlated with assaults on law enforcement officers within
census tracts at the p < 0.01 level. In fact, both composite scales illustrated strong
correlations with economic segregation (r = 0.72) resulting in a slightly higher correlation
than residential instability (r =.70). Further, the direction of the correlations was
consistent with the expected theoretical relationship in which higher levels of a
community characteristic was associated with higher levels of assaults on officers.

Multivariate Composite Scale Testing. Following bivariate testing, multivariate
testing was completed using the two composite scales. The specific multivariate test used
was again multiple linear regression. Overall, the regression model (see Table 9)

illustrated good fit (F = 114.0, p <0.01). Further, the combination of two composite
scales explained 59 percent (R2 = 0.59) of the variation in assaults on law enforcement

officers per census tract. This result was considered significant due to an R’value above
0.30 and is based on comprehensive data covering several years. Additionally,
multicollinearity was determined to not be an issue after review of tolerance statistics as

both variables are above 0.20 (Weisburd & Britt, 2013). Therefore, the independent

61



variables within the model can be considered significant predictors of assault on law
enforcement officers. Additionally, a review of the standardized coefficients revealed
that the economic segregation was the most influential predictor within the model
compared to residential instability.
Results Summary
Spatial Analysis Summary

Overall, the spatial analysis resulted into two major findings. First, the street
segment analysis revealed support for two of the main hypotheses of the study. First, the
street segment analysis found that 90 percent of all assaults (n=8,235) occurred in 6.0
percent of street segments (n=2,061). This is well above the threshold of the law of crime
concentration which posits that 50 percent of crime is geographically concentrated in four
percent of city. Continuing with concentration, additional mapping of both dependent
and independent variables illustrated concentrations of both assaults on law enforcement
officers and higher levels of social disorganization community characteristics within and
near the downtown urban core. These results were consistent with theoretical
foundations of social disorganization and similar research. Additional statistics testing
was required to determine if the noted concentrations were significant and which
community characteristics were the most influential, which is discussed in the next
section.
Statistical Analysis Summary

Overall, the statistical analysis produced multiple notable findings. First, the
community characteristics associated with social disorganization were indeed

significantly positively correlated with assaults on law enforcement officers and were
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consistent with theoretical assumptions and previous research. Second, the community

characteristics explained a significant amount of variance in assaults of law enforcement

officers throughout census tracts (R2 = 0.68). Despite this finding, bivariate and
multivariate testing revealed that common community characteristics within social
disorganization research—as well as some used in more general crime research—were
not significant. Specifically, the community characteristics of education attainment,
population density, poverty, racial heterogeneity, rental housing, and residential mobility
were not significant. This left vacant housing, SNAP benefits, and family disruption as
the three community characteristics that held significance throughout the statistical
testing. In fact, these three community characteristics by themselves explained a

significant amount of variance in assaults of law enforcement officers throughout census

tracts (R2 = 0.67), which was only one percent less than all community characteristic
together. Third, the statistical analysis further revealed that the community
characteristics can be effectively used to develop composite scales for groups of
community characteristics such as economic segregation and residential instability.

Further, the use of these scales can explain a significant amount of variance in assaults of

law enforcement officers throughout census tracts (R2 =0.59). Lastly, the statistical
testing revealed that SNAP benefits receivership within a community was the most
significant predictor of assaults on law enforcement officers and not more traditional

community characteristics such as poverty.
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CHAPTER V
DISCUSSION
The current literature on assaults on law enforcement officers points to a lack of
analysis in three general areas: analysis below the city level, analysis beyond descriptive
and explanatory, and spatial data analysis (Bierie, 2017; Caplan et al., 2014; Chamlin &
Cochran, 1994; Gibbs et al., 2018; Kaminski et al., 2000; Kaminski et al., 2003). To
better understand assaults on law enforcement officers and to inform future research, the
present study utilized comprehensive data from the years 2010-2019 to analyze
occurrences of assaults on law enforcement officers via census tracts and social
disorganization indicators. The objectives of the present study tested three main
hypotheses:
H,: Assaults on law enforcement officers will be spatially concentrated in which
half (50 percent) of all incidents occur within four percent of all street segments
within the metropolitan area.
H,: Assaults on law enforcement officers will be spatially concentrated in and
around the downtown urban core with decreasing incidents away from the
downtown urban core.

H,: The presence of social disorganization characteristics within census tracts will

be both positively and significantly correlated with incidence of assaults on law

enforcement officers.
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Using census track data from the 2018 American Community Survey five-year estimates
(2014-2018) and relative shapefiles for a major metropolitan area within a southeastern
state, the present study was able to test the hypotheses at the census track level. This was
an important area of study as the current literature indicates a lack of structured and
spatial research on assaults on law enforcement officers to this level (Bierie, 2017;
Caplan et al., 2014; Chamlin & Cochran, 1994; Gibbs et al., 2018; Kaminski et al., 2000;
Kaminski et al., 2003). Overall, the present study revealed support for all three
hypotheses as discussed in the following sections.
Number of Assaults on Law Enforcement Officers Per Year

Before discussing hypothesis support, a notable aspect of the data was the
significant variation in the number of assaults in each year of the study period, which
ranged from 1,122 (in 2012) to 568 (in 2016). In fact, the lowest number of assaults on
law enforcement officers occurred after two exogenous shocks to law enforcement. The
first shock was the so-called Ferguson effect after the officer involved shooting in
Ferguson, Missouri in 2014. Second, the law enforcement agency in the selected
metropolitan area implemented body-worn cameras in 2015. These two shocks coincided
with the drop in recorded assaults on law enforcement officers in the selected
metropolitan area. In fact, previously conducted research post-implementation of body-
worn cameras within the law enforcement agency revealed decreases not only in assaults
on officers, but also officer-initiated activity, use of force incidents, and complaints
against officers (Schaefer et al., 2016). Possible impact on the data could not be
specifically determined, but recent research provides come context. For example,

research has indicated the Ferguson effect was not correlated with increases in assaults
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(injurious or non-injurious) on or killings of law enforcement officers (Maguie, et al.,
2017; Shjarback & Maguire, 2019). However, evidence of de-policing has been revealed
in research, especially in cities in the months that followed a highly visible officer
involved shooting (Maguie, et al., 2017). As for body-worn cameras, this is a relatively
new area of research similar to the Ferguson effect. Overall, the current research findings
have been mixed in which some studies revealed decreases in assaults on law
enforcement officers post-body-worn camera implementation while others revealed
increases in assaults as well as no effect on assault rates (Ariel et al., 2016; Ariel et al.,
2018).
Spatial Concentration

As for spatial concentration, assaults on law enforcement officers within the
selected metropolitan area were spatially concentrated per the law of crime concentration
as well as per social disorganization. After spatially joining all assaults on law
enforcement officers to individual street segments, the results revealed that more than 50
percent of all assaults on law enforcement officers occurred in less than four percent of
street segments. In fact, over 75 percent of all assaults on law enforcement officers
occurred in less than four percent of street segments. This result directly supported the

hypothesis that (H,) assaults on law enforcement officers will be spatially concentrated in

which half (50 percent) of all incidents occur within four percent of all street segments
within the metropolitan area.

In addition to street segments, analysis via Moran’s I revealed with statistical
significance assaults on law enforcement officers are spatial concentrated/clustered

throughout the selected metropolitan area. Additional optimized hot spot analysis,
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fishnet grid analysis, and kernel density hot spot analysis visually identified where
assaults on law enforcement offices predominately occur and the results are visually
correlated with each other. Lastly, visual interpretation analysis of the point data for
census tract rates of assaults on law enforcement officers revealed spatial concentrations.

When spatially displayed, there were noticeable concentrations of assaults on law
enforcement officers in areas within and immediately surrounding the downtown urban
core. Further joining of assault on law enforcement officer data to census tracts also
illustrated higher incident occurrence within census tracts near and around the downtown
urban core. Therefore, mapping of assaults on law enforcement officers revealed a
noticeable geographic concentration within and near the downtown urban core with
decreasing occurrences further away from the downtown urban core. Using social
disorganization as the theoretical basis, this result was consistent with theoretical
constructs that posit more crime occurs in areas surrounding the central business district
with decreasing rates farther away (Shaw & McKay, 1942). Overall, these results

supported the hypotheses that (H,) assaults on law enforcement officers will be spatially

concentrated in and around the downtown urban core with decreasing incidents away
from the central business district. Further, the results supported research conclusions
drawn close to 80 years ago using data for a different type of crime by Shaw and McKay
(1942).

In addition to spatial concentrations of assaults on law enforcement officers,
additional concentrations of social disorganization indicators were revealed. After
spatially projecting the 2018 American Community Survey five-year estimate data for

each census tract, the following spatial concentrations were revealed.
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Poverty: Individuals earning below the poverty line were spatially concentrated
in and around the downtown urban core with decreasing percentages father away
from the downtown urban core.

Family Disruption: These households were spatially concentrated in and south of
the downtown urban core with decreasing percentages away from the downtown
urban core to the east.

SNAP Benefits: Percentage of families receiving SNAP benefits was spatially
concentrated in and south of the downtown urban core.

Vacant Housing: Percentage of vacant housing units was spatially concentrated
in and around the downtown urban core with decreasing percentages father away
from the downtown urban core.

Rental Housing: Percentage of renter-occupied housing was spatially
concentrated in and around the downtown urban core as well as some
concentration east of the downtown urban core.

Education Attainment: Individuals aged 25 and older without a college degree
were spatially concentrated in and south of the downtown urban core with

decreasing percentages away from the downtown urban core to the east.

Due to the concentrations of high levels of the social disorganization community

characteristics noted above overlapping the spatial concentrations of assaults on law

enforcement officer, the hypothesis that (H,) the presence of social disorganization

characteristics within census tracts will be both positively and significantly correlated

with incidence of assault on law enforcement officers is partially supported. Partial

support was determined due to certain community characteristics illustrating no visual
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spatial concentration (racial heterogeneity, resident mobility, and population density) and
others determined to be statistically not significant (racial heterogeneity, population
density, poverty, rental housing, education attainment, and resident mobility), which is
discussed next.
Theoretical Support

One of the main hypotheses within the present study was the presence of social
disorganization characteristics within census tracts will be both positively and

significantly correlated with incidence of assault on law enforcement officers (H,).

Particularly, higher occurrences of assaults on law enforcement officers could be
predicted through indicators of social disorganization within census tracts. Overall, both
bivariate and multivariate testing revealed partial support for the hypothesis. Although
many indicators of social disorganization were significantly significant and in the
theoretically expected direction, a few community characteristics associated with social
disorganization did not reach significance.

To begin, seven of the nine independent variables (vacant housing, SNAP
benefits, poverty, rental housing, family disruption, education attainment, and resident
mobility) were significantly and positively correlated to assaults on law enforcement
officers and supported the notion that the assaultive events tend to occur within census
tracts with higher levels of social disorganization indicators. In fact, the resulting

regression model using these seven independent variables was able to account for 68

percent (R2 = 0.68) of the variation in assaults on law enforcement officers per census
tract. This was despite the model not including the independent variables of racial

heterogeneity and population density, which were not significantly correlated to assaults
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on law enforcement officers in bivariate analysis. Further, the regression model revealed
that poverty, rental housing, education attainment, and residential mobility were not
significant predictors of assaults on law enforcement officers. These results were
surprising due to many of the independent variables being foundational elements of
community crime literature (e.g., poverty, residential mobility), general crime literature
(e.g., education attainment), and contemporary crime literature (e.g., population density).
Due to the noted insignificancies, additional regression models were performed
without these independent variables. The subsequent regression model included three
independent variables and revealed that higher levels of social disorganization in terms of
percent of vacant housing, SNAP benefit receivership, and family disruption were the
strongest predictors of assaults on law enforcement officers and can explain assault

concentration in those areas with high levels. In fact, these three independent variables

explained 67 percent (R2 = 0.67) of the variation in assaults on law enforcement officers.

Although containing fewer variables, this model explained a similar amount of variation

compared to the model with seven variables (R2 = 0.68). This illustrates that the percent
of vacant housing units, SNAP benefit receivership, and family disruption are highly
influential community characteristics related to assaults on law enforcement officers.
Further, review of the standardized coefficients revealed that SNAP benefits was the
most influential community characteristic followed by vacant housing and family
disruption. The fact that SNAP benefits was determined to be the most influential
community characteristic was a very interesting finding, especially in light of more
prominent community characteristics—poverty, racial heterogeneity, education

attainment—not receiving statistical significance.
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The influence of the significant variables noted above continued when multiple
variables were combined to create composite scales of economic segregation (poverty,
family disruption, and SNAP benefits) and residential instability (vacant housing, rental

housing, and residential mobility). The results of the testing revealed that a model with

both composite scales was significant and can explain 59 percent (R2 = 0.59) of the
variation in assaults on law enforcement officers per census tract. Further, the tested
model illustrated the economic segregation composite scale had the larger influence
compared to the residential instability composite scale. Therefore, the results of the
statistical analysis revealed that economic segregation variables tend to have the most
influence on assaults on law enforcement officers.
Findings Summary

The findings of the present study were consistent with previous research, the law
of crime concentration, and theoretical constructs of social disorganization theory.
Specifically, assaults on law enforcement officers were concentrated in areas within,
near, and in the immediate vicinity of the central business direct, or the downtown urban
core. This spatial concentration was very apparent in the point data, census tract
choropleth maps, and hot spot analysis maps depicting where assaults on law
enforcement officers occur. Consistent with various views of social disorganization,
assaults on law enforcement officers were spatially concentrated within those areas
(downtown urban core) that typically have characteristics of social disorganization,
particularly in those census tracts exhibiting high levels of vacant housing, SNAP
benefits, and family disruption. Therefore, the present study revealed full support for two

hypotheses (H, and H,) and partial support for another hypothesis (H,). Tables 10 and 11
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provide a detailed breakdown of the support for each main hypothesis and sub-
hypotheses. In sum, it can be stated that a majority of assaults on law enforcement
officers was generated by small, concentrated pockets of city geography that exhibited
high levels of social disorganization indicators.

Lastly, the percent of SNAP benefit receivership emerged as the strongest
predictor variable of assaults on law enforcement officers. This finding was significant
as it identified a very specific type of community characteristic associated with assaults
on law enforcement officers. This is in addition to the influence of family disruption. In
addition to these economic segregation variables, the percent of vacant housing units was
revealed to be a strong predictor of assaults on law enforcement officers, which identifies
a specific type of place. Therefore, a general conclusion can be drawn that census tracts
with high percentages of SNAP benefit receivership, family disruption, and vacant
housing tend to produce more assaults on law enforcement officers compared to census
tracts with lower percentages of these community characteristics. Although poverty was
significantly correlated to assaults on law enforcement officers, its significant was not
replicated in the multivariate analysis. Despite this result, poverty is very important in
community crime research and an insignificant result in a regression test should not
diminish its influence. Specifically, high levels of SNAP benefits receivership and
vacant housing units can be easily traced to poverty present within the community.
Overall, the present study provided additional insight into the spatial concentration and
theoretical understanding of assaults on law enforcement officers within a major

metropolitan area within the southeast. The findings of the present study were consistent
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with previous research, the law of crime concentration, and theoretical constructs of
social disorganization and provided support to all three hypotheses of the study.
Policy Implications

The findings from the present study have applications not only in the academic
research realm, but also practical applications in the field. The most basic application
from the research is identification of hot spots of assaults on law enforcement officers.
Although law enforcement officers within the selected metropolitan area most likely have
an informal knowledge of hot spots, the present study can help to confirm or contradict
officers’ informal knowledge. This is especially true if an officer’s informal perception is
incorrect and has improperly identified a specific area as low-risk when in fact it is a
high-risk of an assaultive event. Further, commanding officers can utilize the findings in
the same way to evaluate resource allocations to determine if changes are warranted
based on areas that are identified as high-risk for an assaultive event. For example,
commanding officers could change patrol assignments (e.g., from single-officer patrol
vehicles to two-officer patrol vehicles), increasing the frequency of patrols in high-risk
areas, and mandatory backup officers for all calls for service in high-risk areas among
others. The overall objective is to increase on-scene officer safety. Awareness of high-
risk areas for assaultive events is especially true for specific built environment aspects
that are highly-correlated with assaultive events, such as vacant housing units.

In addition to law enforcement agencies, the results of the present study also
provide opportunities for public officials to implement programs and policies to help
address the community characteristics that lead to assaults on law enforcement officers.

Unfortunately, addressing community characteristics, some of which may be deeply
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entrenched akin to concentrated disadvantage, is more difficult to address and to
implement effective policies because they are wicked problems (Hauss, 2014; Peters,
2017). Therefore, an effective policy effort cannot simply address one community
characteristic because of the inherent interconnectedness of many community
characteristics. For example, SNAP benefit receivership was determined to be the most
influential community characteristic associated with assaults on law enforcement officers
while poverty was determined to be insignificant in regression analysis. However, both
poverty and SNAP benefit receivership are positively connected. Ultimately, policies
directed at the community characteristics have to deal with wicked problems that have no
easy answers and have second and third order causes and effects. The benefit of research
is that it can help to inform and evaluate possible policy options.

Overall, the use of findings of the present study by law enforcement agencies or
public officials is a form of public criminology (Braga & Davis, 2014; Loader & Sparks,
2010; Uggen and Inderbitzin, 2010). This refers to researchers completing research that
can be provided to three important groups: (1) those who create crime policy (public
officials), (2) those who oversee and implement crime and justice policies (law
enforcement and other public agencies); and (3) those in the general public who are
affected by implemented crime policies (Braga & Davis, 2014). One of the most
important benefits of public criminology is the ability for diverse teams to develop and
implement research projects that help gain an understanding of local crime, develop
specific interventions, and evaluate impacts (Brydon-Miller et al., 2003; Klofas et al.,
2010). Although in many ways action research (Brydon-Miller et al., 2003), the

intersection between research and practice can also be called translational criminology in
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which researchers and practitioners work together to leverage scientific research to gain
knowledge to develop effective programs and policies in relation to specific community
issues or policy dilemmas (Braga & Davis, 2014, Laub, 2012). In sum, it is hopeful the
law enforcement agency and public officials of the selected metropolitan area can use the
findings of the study to enact necessary changes to increase on-scene officer safety
(short-term goal) and to address community characteristics that lead to areas being high-
risk for assaultive events (long-term goal). These can range from situational awareness
training for officers related to areas with increased assaultive incidents to community
initiatives to increase police/citizen relationships and public policies to address
community characteristics.
Limitations

Although the present study provided insight into assaults on law enforcement
officers, it was not without specific limitations. First, the census data used within the
present study was based on five-year estimates. Although the data have less margin of
error based on longitudinal data collection, the data were estimates based on samples.
Therefore, it is unknown whether using the full decennial census information from 2010
could have impacted the results of the present study, but provided opportunities for future
research. Further, using the five-year estimates did not account for any changes in the
census tracts prior to collection of the five-year estimate data.

Additionally, the five-year estimate data was examined using census tracts as the
unit of analysis. Although the use of census tracts in social science research was
methodologically acceptable, the use of census tracts can impact data and subsequent

results. More granular analysis could be achieved by using census block groups as the
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unit of analysis. Census block groups are divisions within census tracts and their use
would significantly increase the number of cases within the present study, which
numbered 191 census tracts. Use of block groups could also possibly eliminate the issue
of outlier census tracts. Further, some census tracts within the selected metropolitan area
were significantly larger in square miles as compared to others. Also, some census tracts
were possibly underrepresented due to semi-autonomous/smaller class cities within the
selected metropolitan areas having independent law enforcement agencies. Therefore, it
is unknown if assaults on law enforcement officer data from the smaller class cities
would have impacted the study results. Thus, the large geographical areas and missing
data from other law enforcement agencies in semi-autonomous/smaller class cities could
have masked potential pockets of difference. In addition to increasing the number of
cases, external validity was limited due to the analysis of a single metropolitan area.
Another data limitation aspect was referencing the occurrence of assaults on law
enforcement officers to some other type of data point to determine rates of occurrence.
Based on available data, the present study completed a basic attempt at this by calculating
a rate of assaults on law enforcement officers per 1,000 residents in each census tract.
Immediate limitations were noted regarding this methodology as population density was
determined to not be significantly correlated with assaults on law enforcement officers.
Therefore, other statistical baselines for occurrence needed to be developed, such as
determining a rate of assaults on law enforcement officers in comparison to calls for
service in each census tract. This baseline is needed because an aggregate number of
assaults for a limited geographical area—a census tract—does not provide the full context

as to whether the level of occurrence is high, low, average, etc.
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The law enforcement agency-provided data also did not include offender data. As
such, the present study was unable to control for or analyze these variables. The present
study also did not include measures specific measures of informal social control, such as
friendship/kinship ties. Despite the importance to social disorganization theory, the
omission of informal social control measures was not considered a major limitation to the
present study as informal social control measures were not a specific focus of the present
study. Overall, the totality of the limitations of the study did not diminish the results, but
instead provided opportunities for future research.

Future Research

Limitations of the present study as well as other aspects provide opportunities for
future research. This includes replication research within other metropolitan areas to
conduct comparative analyses. For example, an advanced statistical comparison study
with data from another major metropolitan area in the same or different state could be
performed to determine if results are consistent across both geographical areas. This is in
addition to comparing the five-year American Community Survey data to 2010 decennial
census data to identify possible differences in results. In addition to comparison across
geographies and census datasets, comparative analysis across different crime types is
warranted. For example, spatial comparison to assaults in general would determine if
both assault types are similarly spatially concentrated. This is in addition to research into
temporal concentration (e.g., day of week, time), officer characteristics (e.g., rank, years
of service, etc.), initial call for service that preceded the assault (e.g., traffic stop,
domestic disturbance, etc.), patrol type (e.g., single officer, two officers), etc. that can

help to identify factors that increase the risk for an assaultive incident.
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Additionally, the present study could be replicated for each year of the timeframe
of the present study to evaluate possible changes across separate years. This would also
provide deeper insight into the significant decreases in certain years followed by returns
to previous levels, some of which may be due exogenous shocks to policing such as the
Ferguson effect and body-worn cameras. This is in addition to determining an
appropriate baseline statistic to evaluate the level of occurrence of assaults on law
enforcement officers. For example, using calls for service as a baseline measure can
enable the determination of the rate of assaults per calls for service, which would provide
a consistent baseline across a geographical area and its features such as census tracts.
Future research also needs to utilize a much smaller unit of analysis than census tracts.
Issues regarding the dissimilar geographical sizes of census tracts within the selected
metropolitan area supports the need for future research at smaller units of analysis. For
example, research at the census block group unit of analysis would provide more granular
data on assaults on law enforcement officers.

Additional research is also warranted from the theoretical perspective. For
example, future research could examine the independent variables identified as
insignificant within the present study and whether this result hold true for other crime
types. Future research could also examine concentrated disadvantage, which is part of
social disorganization. Specifically, identification of areas considered to have
concentrated disadvantage could be achieved through the examination of multiple
decennial reports. Once identified, social and ecological factors can be examined in

relation to assaults on law enforcement officers. In sum, despite the encouraging findings
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of the present study, additional research is warranted to better understand assaults of law
enforcement officers both spatially and theoretically.
Conclusion

The findings of the present study revealed that assaults on law enforcement
officers were spatially concentrated in the downtown urban core within census tracts that
exhibit high levels of indicators of social disorganization. The findings were supported
through statistical, spatial, and visual analyses. More specifically, assaults on law
enforcement officers were spatially concentrated within those areas (downtown urban
core) that had high levels of community characteristics of social disorganization in
accordance with the theoretical perspectives and the vast majority (90 percent) occur in a
very small percentage (6 percent) of the metropolitan area. Therefore, the study revealed
support for the following hypotheses:

H,: Assaults on law enforcement officers will be spatially concentrated in which

half (50 percent) of all incidents occur within four percent of all street segments
within the metropolitan area.

H,: Assaults on law enforcement officers will be spatially concentrated in and
around the downtown urban core with decreasing incidents away from the

downtown urban core.

H,: The presence of social disorganization characteristics within census tracts will

be both positively and significantly correlated with incidence of assault on law
enforcement officers.
Although the present study examined numerous predictor variables, SNAP benefit

receivership within a census tract was revealed to have the largest influence on assaults
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on law enforcement officers followed by vacant housing and family disruption. Other
common social disorganization indicators (e.g., poverty, racial heterogeneity) were
correlated (via bivariate testing) with assaults on law enforcement officers, but their
significant was not replicated in multivariate testing. At most, the present study can be
viewed as an appropriate addition to the current literature as it attempted to address noted
gaps in understanding, but much more research is still warranted. In conclusion, assault
of law enforcement officers is an important area of study as officers are assigned the
responsibility to protect the safety and security of all citizens regardless of what census

tract, housing unit, or circumstances the officer finds him/herself in.
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Figure 1. Graphical Representation of Systemic Model of Social Disorganization

94



Figure 2. Census Tracts of Selected Metropolitan Area
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Figure 5. Assault Rate per 1,000 Residents per Census Tract
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Figure 6. Total Assaults on Law Enforcement Officers per Census Tract (2010-2019)
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Figure 7. Outlier Census Tract
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Figure 8. Total Assaults on Law Enforcement Officers Point Data (2010-2019)
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Figure 9. Percent of Residents in Poverty
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Figure 10. Percent of Disrupted Families

103



Figure 11. Percent of Families Receiving SNAP Benefits
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Figure 12. Racial Heterogeneity Index
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Figure 13. Percent of Vacant Housing Units
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Figure 14. Percent of Renter-Occupied Housing Units
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Figure 15. Percent of Residents Moved in Since 2015
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Figure 17. Percent of Residents 25+ without a Bachelor’s Degree
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Figure 20. Fishnet Grid Hot Spot Analysis (2,500-Foot Grids)
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Figure 21. Kernel Density Hot Spot Analysis

114



APPENDIX B

TABLES

115



oTT

Table 1. Selected Metropolitan Area Contextual Information

Parameter Selected Metropolitan Area  State County Average*  National Average**
Land Area 380.4 329.1 1,124.5
Population 766,757 36,161 98,295.3
Population Density per Square Mile 2,015.6 109.9 87.4
Percent of Residents in Poverty 154 16.3 105
Median Household Income ($) 54,357 48,392 60,293
Diversity (percent White and African American) 72.0/22.2 87.5/85 76.3/13.4
Percent Male/Female 48.3/51.7 49.3/50.7 49.2/50.8
Total Households 310,318 16,719.7 38,118.47
Percent of Adults with High School Education or Higher 90.0 85.7 87.7
Percent of Adults 25+ with College Degree or Higher 32.7 23.6 315
Median Age 37.9 39.1 37.2

Source: U.S. Census Bureau, 2019
* Average based on 120 counties in the respective state.
** Average based on 3,141 counties and county equivalents in the United States.
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Table 2. Descriptive Statistics for All Variables (Census Tract Unit of Analysis)

Variable Mean SD Skewness Kurtosis  Minimum  Maximum
Total Number of Assaults on Law Enforcement Officers 47.97 71.95 5.82 50.27 0.0 755
Total Number of Assaults on Law Enforcement Officers* 48.78 52.91 2.33 7.60 0.0 320
Assault Rate per 1,000 Residents 1.46 2.09 3.80 23.65 0.0 18.47
Assault Rate per 1,000 Residents* 1.53 1.76 1.72 2.74 0.0 8.24
Vacant Housing (%) 10.24 7.30 1.25 1.27 0.0 38.0
Poverty (%) 16.91 14.21 1.33 1.95 0.9 81.0
Rental Housing (%) 40.57 22.36 0.41 -0.41 1.7 100.0
SNAP Benefits (%) 14.50 14.28 1.12 0.62 0.0 71.1
Education Attainment (%) 69.07 21.17 -0.54 -0.98 20.6 98.4
Family Disruption (%) 15.26 10.19 1.13 1.29 1.4 56.4
Resident Mobility (%) 19.61 7.40 0.82 1.01 6.3 51.2
Racial Heterogeneity (Index) 0.27 0.13 -0.01 -0.87 0.0 0.50
Population Density (Per Square Mile) 4623.27 4565.16 1.97 4.25 184.8 24525.6

* Descriptive statistics based on removal of outlier census track.



Table 3. Outlier Census Tract Contextual Information

Parameter Outlier Census Tract  Metropolitan Area Average*
Vacant Housing (%) 27.8 10.2
Poverty (%) 42.3 16.9
Rental Housing (%) 89.8 40.6
SNAP Benefits (%) 28.1 14.5
Education Attainment (%) 80.5 69.1
Family Disruption (%) 2.8 15.3
Resident Mobility (%) 25.5 19.6
Racial Heterogeneity (Index) 0.53 0.27
£ Population Density (Per Square Mile) 3,029.8 4,623.3

Source: U.S. Census Bureau, 2019
* Average based on all 191 census tracts in selected metropolitan area.
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Table 4. Correlation Coefficients for Assaults on Law Enforcement Officers and Community Characteristics

Variable 1 2 3 4 5 6 7 8 9 10
1. Assault Rate 1

2. Vacant Housing .760** 1

3. SNAP Benefits 129** .680** 1

4. Poverty 126** .652** .896** 1

5. Rental Housing .651** 596** .684** J41** 1

6. Family Disruption .502** .582** .7165%* .692** .488** 1

7. Education Attainment A43** 510** .702* .589** 377 129** 1

8. Resident Mobility 311** .285** A77* .326** .646** .050 -.024 1

9. Racial Heterogeneity .180* 102 234** 225%* .309** 109 .293** .332** 1

10. Population Density -1.57* -.094 -.047 -.046 -1.60* .100 .090 -.169* -.037 1

** Correlation is significant at the 0.01 level.
* Correlation is significant at the 0.05 level.



0¢t

Table 5. Regression of Assaults on Law Enforcement Officers and Community Characteristics (Full Theoretical Model)

Unstandardized  Standardized Collinearity

Coefficients Coefficients Statistics

B SE Beta t Sig. Tolerance VIF
(Constant) -0.065 0.421 -0.154 0.878
Vacant Housing 0.109 0.015 0.472 7.281 0.000 0.469 2.132
SNAP Benefits 0.039  0.015 0.322 2.505 0.013 0.119 8.380
Family Disruption -0.027  0.014 -0.160 -2.000 0.047 0.311 3.219
Poverty 0.025 0.014 0.207 1.855 0.066 0.159 6.297
Rental Housing 0.008  0.007 0.100 1.084 0.280 0.233 4.299
Education Attainment  -0.006  0.006 -0.067 -0.896 0.372 0.353 2.832
Residential Mobility -0.003  0.016 -0.014 -0.198 0.843 0.397 2.517

R 0.68

F 39.48*

* Significant at the 0.01 level.



Table 6. Regression of Assaults on Law Enforcement Officers and Community Characteristics (Limited Theoretical Model)

Unstandardized  Standardized Collinearity

Coefficients Coefficients Statistics

B SE Beta t Sig. Tolerance VIF
(Constant) -0.151 0.159 -0.945 0.346
Vacant Housing 0.120 0.014 0.517 8.320 0.000 0.529 1.892
SNAP Benefits 0.065 0.009 0.540 6.880 0.000 0.331 3.017
Family Disruption  -0.036 0.012 -0.212 -2.994 0.003 0.407 2.456
R 0.67
F 111.130*

5 * Significant at the 0.01 level.
=
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Table 7. Principal Component Analysis for Economic Segregation and Residential Instability Composite Scales

Economic Segregation Residential Instability
Variable Factor Loadings Variable Factor Loadings
Poverty 0.935 Vacant Housing 0.750
Family Disruption 0.880 Rental Housing 0.924
SNAP Benefits 0.961 Resident Mobility 0.785
Eigenvalue 2.572 2.033
% of Total Variance 85.848 67.756
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Table 8. Correlation Coefficients for Assaults on Law Enforcement Officers and Composite Scales

Variable Assault Rate Slzezﬁgggnﬁi;n Flzﬁsstlggnﬂil
Assault Rate 1

Economic Segregation 718** 1

Residential Instability .694** .689** 1

** Correlation is significant at the 0.01 level.



174"

Table 9. Regression of Assaults on Law Enforcement Officers and Composite Scales

Unstandardized
Coefficients

Standardized
Coefficients

Collinearity Statistics

B SE Beta t Sig. Tolerance VIF
(Constant) -1.048 0.222 -4.727 0.000
Economic Segregation 0.022 0.003 0.457 6.505 0.000 0.525 1.905
Residential Instability 0.021 0.004 0.379 5.390 0.000 0.525 1.905
R’ 0.59
F 113.986*

* Significant at the 0.01 level.
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Table 10. Main Hypotheses Analytical Support Summary

Hypothesis

Support Level

Analytical Test

Findings

le Assaults on law enforcement officers

will be spatially concentrated in which
half (50 percent) of all incidents occur
within four percent of all street segments
within the metropolitan area.

Full

Street Segment Spatial Analysis
Fishnet Grid Analysis

75 percent of all assaults (n=6,863) occurred
in 3.2 percent of street segments (n=1,113)

50 percent of all assaults (n=4,565) occurred
in 2.8 percent of grid cells (n=56).

H,: Assaults on law enforcement officers  Full Spatial Autocorrelation Analysis  Assaults on law enforcement officers were

will be spatially concentrated in and Visual Interpretation Analysis spatially concentrated (Moran’s I =.395, p =

around the downtown urban core with — s .00, z-score = 20.93).

decreasing incidents away from the Optimized Hot Spot Analysis The spatial concentration of assaults on law

downtown urban core. Fishnet Grid Analysis enforcement officers was located within and

Kernel Density Hot Spot Analysis afo”?‘d the dOWOtOW“ _urban core per

multiple maps displaying point data,
thematic shading of variables, and hot spot
locations.

H,: The presence of social disorganization Partial Pearson Coefficient Combination of family disruption, SNAP

characteristics within census tracts will be
both positively and significantly
correlated with incidence of assaults on
law enforcement officers.

Multiple Linear Regression

benefits, and vacant housing explains 67

percent (R2 = 0.67) of variation in assaults on
law enforcement officers per census tract (F
=111.1,p<0.01).

Bivariate and multivariate testing revealed
remaining variables (education attainment,
population density, poverty, racial

heterogeneity, rental housing, and resident
mobility) were not significantly associated
with assaults on law enforcement officers.
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Table 11. Sub-Hypotheses Analytical Support Summary

Sub-Hypothesis

Support Level

Analytical Test

Findings

H,, (Poverty): The percent of individuals Partial Pearson Coefficient Bivariate testing revealed statistically
earning below the poverty line within a census Multiple Linear Regression  Significant correlation (r=0.73, p < 0.01).
tract will be both positively and significantly Multivariate testing revealed insignificant
correlated with incidence of assault on law impact in full theoretical model (t = 1.86, p >
enforcement officers. 0.01).
H,; (Family Disruption): The percent of Full Pearson Coefficient Bivariate testing revealed statistically
female-headed households within a census Multiple Linear Regression ~ Significant correlation (r = 0.50, p < 0.01)
tract will be both positively and significantly Multivariate testing revealed significant
correlated with incidence of assault on law impact in testing of both full theoretical
enforcement officers. model (t = -2.00, p < 0.01) and limited
theoretical model (t = -2.99, p < 0.01).
H,. (SNAP Benefits): The percent of Full Pearson Coefficient Bivariate testing revealed statistically
households within a census tract receiving Multiple Linear Regression  Significant correlation (r=0.73, p < 0.01).
Supplemental Nutrition Assistance Program Multivariate testing revealed significant
(SNAP) benefits within a census tract will be impact in testing of both full theoretical
both positively and significantly correlated model (t = 2.51, p < 0.01) and limited
with incidence of assault on law enforcement theoretical model (t = 6.88, p < 0.01).
officers.
H,, (Racial Heterogeneity): The measure of None Pearson Coefficient Bivariate testing revealed statistically

racial heterogeneity within a census tract will
be both positively and significantly correlated
with incidence of assault on law enforcement
officers.

insignificant correlation (r = 0.18, p > 0.01).
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Sub-Hypothesis

Support Level

Analytical Test

Findings

H,. (Vacant Housing): The percentage of

vacant housing units within a census tract will
be both positively and significantly correlated
with incidence of assault on law enforcement
officers.

Full

Pearson Coefficient
Multiple Linear Regression

Bivariate testing revealed statistically
significant correlation (r = 0.76, p < 0.01).

Multivariate testing revealed significant
impact in testing of both full theoretical
model (t = 7.28, p <0.01) and limited
theoretical model (t = 8.32, p < 0.01).

H,. (Rental Housing): The percentage of Partial Pearson Coefficient Bivariate testing revealed statistically
renter-occupied housing units within a census Multiple Linear Regression ~ Significant correlation (r = 0.65, p < 0.01).
tract will be both positively and significantly Multivariate testing revealed insignificant
correlated with incidence of assault on law impact in full theoretical model (t = 1.08, p >
enforcement officers. 0.01).

H,. (Resident Mobility): The percentage of Partial Pearson Coefficient Bivariate testing revealed statistically
individuals who have moved into the census Multiple Linear Regression ~ Significant correlation (r = 0.31, p < 0.01).
track since 2015 will be both positively and Multivariate testing revealed insignificant
significantly correlated with incidence of impact in full theoretical model (t = -0.20, p >
assault on law enforcement officers. 0.01).

H,,, (Population Density): The population None Pearson Coefficient Bivariate testing revealed statistically
density within a census tract will be both insignificant correlation (r = 0.16, p > 0.01).
positively and significantly correlated with

incidence of assault on law enforcement

officers.

H,, (Education Attainment): The percent of Partial Pearson Coefficient Bivariate testing revealed statistically

individuals without a Bachelor’s degree or
higher within a census tract will be both
positively and significantly correlated with
incidence of assault on law enforcement
officers.

Multiple Linear Regression

significant correlation (r = 0.44, p < 0.01).

Multivariate testing revealed insignificant
impact in full theoretical model (t = -0.90, p >
0.01).
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